

POWERED BY A DOUBLE WASP 


From Vought-Sikorsky comes this new Fighter, hailed as America’s fastest. 
The airplane, like the engine, was designed and built in cooperation 
with the U. S. Navy. The power is provided by a Pratt & Whitney Double 
Wasp ... the most powerful engine ever installed in a fighter. Again 
the radial air-cooled engine leads the way! 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 





APPROVED 
ADOPTED BY 
U. S. AIR FOE 
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F OR the fifth consecutive year you who buy and fly airplanes have 
expressed decisive preference for Piper Cubs. From 523 airplanes in 
1936 to approximately 3100 in 1940 . . . from a 17,500 square foot fac- 
tory at Bradford to the big new 181,000 square foot plant at Lock 
Haven . . . from the production of a single trainer model to the presenta- 
tion of a complete line fulfilling every flying requirement of private 
owner, operator and flying school alike — such are the milestones mark- 
ing the growth of America's favorite airplane, the Piper Cub. 

This wide and continued acceptance is a standing tribute to the 
Piper policy for progress which so successfully utilises mass-production 
methods to build safety, dependability, ease of flying and economy of 
operation into a low-priced airplane. This same policy assures you still 
greater values for 1941, because the more Piper Cubs you buy, the 
more it becomes possible for Piper to give you even lower prices and 
even more airplane for your money. 



OUTSELLS ALL OTHER LIGHT PLANES COMBINED 



non > PAYMENTS 

START AT 

*333 

EASY MONTHLY 
INSTALLMENTS 

FREE flight demonstration by any uulhorijcd 

FREE dual flight instruction in your awn plane 
when you purchase a new Piper Cub. 

FREE catalog and details of the free flying 




Aviation Products 


Miami with 
SERVICE ILL THE WM! 


O N YOUR FLIGHT to the annual All- 
American Air Maneuvers at Miami next 
month, don't miss the friendly welcome await- 
ing you at all Texaco hangars en route. 

You will find Texaco hangars ideal places 
to get top-flight inspection service for your 
ship, to have it tuned up . . . and filled up 
with Texaco Aviation Gasoline and New 
Texaco Airplane Oil. 

First choice of aviation engineers for that 
crucial breaking-in period as well as for long 
sustained flights, New Texaco Airplane 0/7 
keeps engines dean, wear at minimum . . . 
assures economical operation. 


Insure ‘‘airline performance" for your ship. 
See for yourself why: 

MORE SCHEDULED AIRLINE MILEAGE 
WITHIN THE U. S. AND TO OTHER COUN- 
TRIES IS FLOWN WITH TEXACO THAN 
WITH ANY OTHER BRAND 

Experienced aviation engineers will gladly 
assist you in the selection of Texaco Aviation 
Products, available at leading airports in the 
48 States. Phone the nearest, or write: 

The Texas Company, Aviation Division, 
135 East 42nd Street, New York, N. Y. 





Get more light with Savelite! 


Want more work in less time? Want 
iewer errors, lower production costs? 
Then your first step is to banish dark, 
light-absorbing walls with while paint— 
the whiter the better. And that means 
Sherwin-Williams Savelite! 

This whitest of white paints can work 
wonders in your plant. Savelite can 
eliminate dark corners and distracting 
shadows, increase working-level illumi- 
nation amazingly. It automatically gives 
you better, faster work because your 


men see better, suffer less from eye fa- 
tigue, make fewer mistakes. Actually. 
Savelite reflects more light than many 
silvered mirrors! 

Your maintenance crew will like Save- 
lite. too. Its ability to cover dark surfaces 
will surprise them. Its fast-dry. its ease 
of-application, its lasting whiteness and 
brightness will make them say. "Man. 
that's some paint!" Send the coupon to- 
day for full data. The Sherwin-Williams 
Co., Cleveland, O.. and principal cities. 
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It still takes a Lockheed 
to beat a Lockheed ! 



Former Lockheed Record broken by a Lodestar! 


It’s a production-line Lodestar! No special superchargers 
...nothing removed to make it lighter. ..no mechanical 
magic to make it faster. Yet in a 2357 mile flight from 
Burbank to Jacksonville... it broke all existing transcon- 
tinental speed records for transport airplanes. 


Think what performance like this means to airlines! 
Greater speed means longer flights during daylight ...cuts 
working time of flying personnel . . . allows more revenue 
miles per flying hours. ..more miles between overhauls. 
All sound economic reasons for flying Lodestars. 
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where exactness 
is a habit! 

Keyed by experience to produce 
forged aviation parts to the 
most rigid specification — ex- 
actness is a habit in the 
Kropp shops whether it 
be a single jobbing 
forging or thousands 
of production 
forgings. 

Constant test 
and check 


materials, 
forging heats, 
heat treatment and 
finally, Magnaflux inspec- 
tion, insures every stress part 
being as close to perfection as it 
is humanly possible to make it. 
Many aviation leaders employ 
Kropp forging service on their 
most exacting parts — your name 
should be listed among our 
valued customers. Kropp engi- 
can help you to solve 
your forging problems. 

KROPP FORGE COMPANY 



MAKERS OF DROP. HAMMER AND UPSET FORGINGS FOR AIRCRAFT AND ENGINE BUILDERS. 
ENGINE. FUSELAGE. WING. LANDING GEAR. STRUT AND TAIL SKID FORGINGS TO SPECIFICATION. 




seven men ana a 


</ a 



9 Each of these seven men is a recognized specialist 
in his field. Together, they are holding a valve clinic 
in the most complete laboratory in the world for the 
study of valves, valve gear parts and valve train design. 
On these men rests the responsibility of conceiving and 
perfecting better designs, of selecting proper materials. 
To them, mechanical perfection is paramount. 

And that is the keynote all the way through the 
organization. For Eaton’s long association with the 
aircraft industry has proved that rigid standards, close 
tolerances, special steels, experienced workmanship, 
broad-visioned engineering and unlimited facilities 
for research are essentials in serving an industry in 
which the utmost in quality is so vitally important. 
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EATON MANUFACTURING COMPANY 

General Offices: Cleveland, Ohio 




HAT type of tire will give you most 
efficient service? That depends upon many 
different factors. But one thing you can be sure 
of, no one builds better airplane tires than Good- 
year. Not only because Goodyear’s experience 
in building aviation tires excels any other manu- 
facturer’s by years, but also because Goodyear 
has pioneered many of tfte most notable advances 
in aii-plane wheel and brake equipment. Com- 
panion of Goodyear airplane tires in safe depend- 
able performance is the Goodyear Hydraulic Disc 
Brake — the smoothest-gripping, surest-acting, 


quickest-stopping brake made. We will be glad to 
assist you in selecting proper types and sizes of 
tires, tubes, wheels, brakes and tailwheels for your 
specific landing gear problem. Write Goodyear, 
Aeronautics Department, Akron, Ohio, or Los 
Angeles, California. 



On your new ship specify 
GOODYEAR airplane tires, wheels and brakes 





O Starting for the hangar, after Baker 
Truck has lifted engine from final 
test inspection bracket. 

© Approaching the ship after having 
traveled 800 ft. around other planes 
—under wings, through a labyrinth of 
activity. 

© Engine hoisted to exact position and 
fastened to mounting ring. Total 
elapsed time only l&fl minutes. 


BAKER INDUSTRIAL TRUCK DIVISION 

of the Baker-Raulang Company 

2181 WEST 2S»h STREET • CLEVELAND, OHIO 


From Inspection Bracket to Exact 
Position in 26'A Minutes 

A specially designed Baker Hy-Lifc Truck with 
crane attachment carries engines to and from the 
planes being serviced at United Air L i n es’ Chey- 
enne, Wyoming, base. Extremely accurate control, 
greater speed and maneuverability cut important 
minutes from idle ship time— another difficult 
handling problem solved with Baker Trucks. 


UNITED AIR LINES Speeds 
Maintenance Schedules with 

BAKER TRUCKS 
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Cast a cri tical eye in the direction of your work-benches. 
If they resemble tne %bove job . . . keep on reading! 

Now benches may not be the key equipment in your setup, 
but they're very important just the same. And "Hallowell" 
Benches have all the features you need: sturdy steel con- 
struction for long service life . . . smooth tops of steel, lami- 
nated wood, Masonite or linoleum . . . pyramid type leg 
construction that makes the expensive task of fastening to 
the floor unnecessary. Furthermore, when planning a 
bench installation you can tell your full costs beforehand 
by specifying "Hallowell", without the fuss and bother of 
figuring lumber and labor costs as you would if you build 
your own bench. And better still, when you install 
"Hallowell" benches they can be taken apart and moved 
to meet changed shop arrangements and re-set-up strong 
and sturdy as ever, while tearing down an ordinary wooden 
bench leaves only a pile of kindling. Two or more 
"Hallowell" benches can be joined end to end to provide a 
continuous working surface if desired. 

More than 1300 "Hallowell" styles and models stocked 
knocked down for immediate shipment. 


STRnoflRD Pressed Steel Co. 

JEDKinTOUIR, PERRR. box see 


"HALLOWELL” 

STEEL BENCHES 









Give to the Red Cross War Relief Fund. 

Send contributions to your Local Chapter, 
American Red Cross, 

or to 

National Red Cross Headquarters, 
Washington, D. C. 
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Out in the open 



And ior tomorrow s planes — Roebling s 
Research Development Program is busy 
now, with tomorrow s aircraft control 


problems. 


Roebling Aircraft Products are avail- 
able either tinned, galvanized or Stain- 
less Steel, in regular or preformed 



KEEPING PACE WITH AN INDUSTRY WHOSE WATCHWORD IS PROGRESS 



JACKSONVILLE^) 


PENSACOLA 


TALLAHASSEE 


NEW ORLEANS. 


NATIONAL AIRLINES’ LOCKHEED 
LODESTARS POWERED BY WRIGHT 


Spanish galleons at anchor . . . thin columns of conquistadorcs 
struggling through the Everglades in their search for the fountain 
of youth . . . the hideouts of Jean LaFitto and his pirate crew along 
the bayous of Louisiana — much of the romantic history of early 
America unfolds along the route of National Airlines, which links 
the major cities of the Florida peninsula and continues along the 
Gulf to New Orleans. 

For augmented service over what it aptly terms "The Buccaneer 
Route”, National is placing in service a fleet of 260 m.p.h. Lock- 
heed Lodestars. Powered with 1200 h.p. Wright G-200 Cyclones, 
they combine the comfort and record performance of this out- 
standing transport type with the long-proven reliability of the 
Wright Cyclone Engine. 


T^fLV 




WRIGHT 




ENGINES 
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Tioneet 


INSTRUMENT 


Typical Dual Indicator 
INSTRUMENT APPLICATIONS 

* OIL PRESSURE 

* OIL TEMPERATURE 

* OIL QUANTITY 

* FUEL QUANTITY 

* FUEL FLOW 

* FUEL PRESSURE 

* MANIFOLD PRESSURE 

* TACHOMETER 

* PRESTONE TEMPERATURE 

* WHEEL POSITION 

* FLAP POSITION 

The current atandard Autosyn Syttem 
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REPUBLIC AVIATION 

CUE TO AIR DEFENSE . . . Reports from the fighting fronts emphasize the 
strategic importance . . . and the scarcity ... of pursuit airplanes capable of sus- 
tained speed and maneuverability at altitudes used by bombers. Republic Aviation 
Corporation— builders of pursuit-interceptor airplanes of unsurpassed tactical effi- 
ciency at sub-stratosphere altitudes — contributes great and growing strength to the 
progressive development and increasing output of this important class of 
military aircraft. Republic Aviation is ready— for today’s job and tomorrow ’s. 

REPUBLIC AVIATION CORPORATION 

FARMINGDALE, LONG ISLAND, NEW YORK, U. S. A. 
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Gold Rush Without Gold 


» CALIFORNIA'S 19-40 BOOM dif- 
fers essentially from the gold rush of 
’49 in that this time there isn’t any 
gold. And nobody knows whether or 
not there is going to be any. The 
theme song of the California manufac- 
turers is “Where Do We Go From 
Here?" and nobody has the right 
answer. Everyone who looks beyond 
the end of his nose, knows that the 
whole industry is overexpanding and 
we find the curious condition of manu- 
facturers thinking in terms of ex- 
pansion and contraction at the same 
time. But all of them are hopeful that 
they will be able to develop new markets 
to absorb most of their new productive 
capacity when the need for military 
aircraft becomes less acute. And for 
the future they are seeking refuge in 
research and in developing commercial 
markets. It is a healthy sign that manu- 
facturers are fully aware that their chief 
asset is their ability to create a continu- 
ously improving product. 

» WIND TUNNELS ARE BEING 

BUILT, research laboratories planned, 
and commercial airplane production 
lines preserved insofar as possible in 
the scramble to double, treble or quad- 
ruple output. Northrop is the latest 
company to build a wind tunnel 
(Aviation, October 1940) ; Lockheed 
and Vuitee already have them: Douglas 
works closely with the research facili- 
ties of California Institute of Tech- 
nology. Vuitee is planning a new re- 
search laboratory and most of the other 
companies have men hard at work on 
new engineering projects. 

» PUBLIC RELATIONS POLI- 
CIES art poles apart, ranging from 
good to very bad, and this is not con- 


fined to the West Coast. Not enough 
of the manufacturers have thought 
enough about public relations in their 
broad sense, — the relationship of their 
factories to their employees, their com- 
munity, and to the nation. Not enough 
thought, time, or money has been de- 
voted to the problem of teaching the 
public that plane makers are not muni- 
tions makers nor merchants of death 
and that the chief value of the airplane 
is commercial and not military. Not 
enough thinking has been done about 
the social and economic problems that 
will arise from the attraction of large 
concentrations of workers to communi- 
ties entirely dependent on a single fac- 
tory for their existence. Once these 
communities of 100,000 people or more 
have been built, they cannot be dis- 
solved overnight. Among the partial 
solutions are dispersal of plants by loca- 
tion and by subcontracting, unemploy- 
ment reserves, research for improved 
products, adaptation of tooling to the 
manufacture of new and perhaps non- 
aeronautica! products. 

» ALTHOUGH HOLLYWOOD’S 
HUGE MOVIE STUDIOS are being 
dwarfed by the aircraft plants spring- 
ing up within their midst, there is more 
dispersal than you think in the Los 
Angeles area. Distances between manu- 
facturing centers are greater than you 
realise until you start to drive around 
to visit the plants. Inglewood, Bur- 
bank, Santa Monica, and Downey are 
fairly well separated and this degree 
of dispersal is along the same lines as 
that of the German aircraft industry 
which has proved to be a somewhat 
difficult target. At present the fluor- 


escent lighted factories stand out boldly 
at night but provision for blackout 
shades is being made in the new plants 
and in some of the older ones. 

» TO VISUALIZE THIS EXPAN- 
SION you must first throw away all old 
ideas about how big an aircraft factory 
should be. We wandered about the 
main Lockheed plant for half an hour 
before we found the original factory 
almost completely swallowed up by a 
huge radial expansion in several direc- 
tions. At one point the Hudson bomber 
assembly line projected far out of doors 
and steel workers were roofing it in 
while final assembly went on below. 
Across the street a refreshment stand 
proprietor told us he would have to 
move to make way for a new building 
soon to be constructed. But this isn’t 
all. Not far away a large distillery has 
been taken over and called by employ- 
ees the “gin mill.” A short distance in 
another direction is the new Vega fac- 
tory which looks like a huge drydock 
under construction. Back at the central 
plant, 200 trained personnel workers 
occupy a large building, and are select- 
ing the employees for the various divi- 
sions under the unique system described 
in Aviation ( January and March , 
1940). A corps of 150 special police- 
men (larger than the Burbank police 
force) guards the plants. We would 
have appreciated one of the many motor 
scooters used by some of the 14,000 
employees in getting around. 

» INTERNAL EXPANSION is the 
policy at Douglas and here greater use 
is made of galleries and mezzanine con- 
struction within the plant. Here too the 
final assembly of the DB-7 is done 
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NOTHING CAN REPLACE 

OUR AIRLINES 


lotal defense calls for total communications. In the air this means expansion of our airlines 
for maximum use as passenger, mail and cargo carriers. Now maintaining a vital service in 
speeding up production for defense, these wings of commerce can expedite military transport 
in any emergency. Already providing the world’s finest, fastest transportation with Douglas 
equipment, our airlines can only be improved by aiding the expansion of their service. Your 
patronage can help. "It Pays to Fly.” Douglas Aircraft Company, Inc., Santa Monica, California. 
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out-of-doors. Inside the finishing 
touches are going on the 5-19 and it 
should be wheeled out sometime after 
the first of the year. There is some 
talk of extending the Clover Field run- 
ways for it, and it sounds like a good 
idea. Further plant expansion is con- 
templated at Santa Monica and this 
will be augmented by the existing El 
Segundo Division factory and a new 
plant to be built at Long Beach. As 
this is written the Santa Monica plant 
has 17,500 employees and is operating 
on three shifts with the third shift at 
nearly full capacity. 

» AT INGLEWOOD, North Ameri- 
can has about 7,000 at work turning out 
AT-6A Trainers in increasing quanti- 
ties and production is beginning to 
accelerate on the B-25 bomber. Ex- 
pansion takes the form of completing 
the square made by the present L- 
shaped building, plus a new shadow- 
plant at Dallas. Not far away the new 
Northrop factory has been found too 
small and another section is under con- 
struction. Opposite the airport Inter- 
state Aircraft & Engineering Corp. 
has taken time out from its well-filled 
schedule of parts manufacturing to de- 
sign a light airplane. We saw the 
first Interstate Cadet roll out of a re- 
cently completed assembly hangar. At 
Downey we visited Vultee on the eve of 
a mass delivery Bight of Air Corps 
trainers. 

» OUTDOOR ASSEMBLY of air- 
planes is being practiced most exten- 
sively at Consolidated in San Diego 
where temporary canvas-covered sheds, 
divided into stalls are used for finishing 
operations on hulls. In the yard are 
dozens of partially completed ships 
awaiting parts from subcontractors in 
other parts of the country. Meanwhile 
construction is progressing on a build- 
ing larger than the present huge plant 
and a parts factory is planned to be 
built a short distance from the airport. 
Employment records showed 13,000 on 

Across the field at Ryan, production 
is starting on a new trainer model 
which has many improvements and will 
be described in detail in an early issue. 
Expansion with private funds is going 
on here and being written off as it 
progresses. The Ryan School is filled 
with commercial and military students 
and a branch primarily for Air Corps 
training has been established at Hemet, 
only a short distance from March Field. 
We visited Solar Aircraft a short time 
after it had received the largest parts 
order in its history from an eastern 
manufacturer. A substantial expansion 
program also is under way there. 

» UP AT OAKLAND we saw new 
Army barracks at the Boeing School. 


This institution has grown remarkably 
since our last visit. We heard of the 
new pilot training project at Tracy and 
were gratified to learn that this impor- 
tant step had been taken to supply much 
needed airline pilots. Details later. 


But in spite of the scramble, everyone 
realizes that the primary purpose is to 
build for greater capacity for defense, 
and is going ahead without much 
thought of individual futures. 


» THERE ARE MANY interesting 
stories about Coast expansion. One is 
about the manufacturer who was lost in 
his new plant and had to call for a 
guide to help him find his way out. 
Another is told about a construction 
contractor who reported completion of 
a new plant and was told to start the 
same day on another just like it with 


mr 


» THE PRIORITIES BOARD must 
realize that a subcontractor lacking 
sufficient tooling may hold up the pro- 
duction of several primary contractors 
and therefore immediate attention 
should be given to their needs, We 
realize the difficulty of dealing with 
the requirements of a large number of 
small organizations in a limited time 
and it would be well for subcontractors 
to organize associations to act as 
spokesman for them in negotiations 
with Washington. A step in the right 
direction has been taken in Los Angeles 
by the organization of a Parts Manu- 
facturers Association, and this should 
be followed by other outside production 
groups. 


"Poor Maguire iust learned that the President wants 12.000 more airplanes!" 
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Though it be of the most conventional character — embodying 
requirements identical to those faced a thousand times before 
— no aircraft landing-gear job is ever “routine” at Bendix. 
Every new “ship” represents a new landing problem. In the 
solving of that problem, obviously the experience of years is 
valuable, but by no means infallible. Carefulness in every step of 
layout and production must be superimposed upon the competence 
that has been proved by a million happy landings. Bendix Pneu- 
draulic Shock Struts, Aircraft Wheels and Brakes, Tail-Knuckle 
Assemblies and Pilot Seats are esteemed by the engineers, pilots 
and maintenance personnel . . . that we know. And we believe 
that the greatest of the reasons is Carefulness. 

BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, IND. 


LANDING-GEAR EQUIPMENT 


AVIATION, Docember. 



» Four different U. S. airplanes 
have now been pronounced the fastest 
in the world. The Grumman Skyrocket, 
the Bell Airacobra, the Lockheed Inter- 
ceptor, and the Vought fighter. Un- 
doubtedly the British, and certainly the 
Germans and Italians, each have two 
or three fastest airplanes in the world. 
We wouldn't be surprised if even the 
Japanese have at least one. 

» No matter what any one else thinks, 
we say that the West begins at Billings, 
Montana. Going out West of a summer 
night, you leave your office in New York 
or somewhere in the East after a day’s 
work. Just about dawn you come into 
Billings for a 20-min. stop. There, for 
the first time, you smell the prairie air, 
and if you walk out along the field bor- 
der, away from the plane servicing 
sounds, you hear the bunch grass 
swishing in the soft breeze. In the 
gray morning you can see the dimming 
lights of the town down in the Yellow- 


stone Valley, and away off to the South 
the mountains show sharp on the sky. 
And right over in front of the field 
building, on the edge of a hill, is the 
bronze figure of Bill Hart and his 
Horse. In another hour you will be 
over the mighty forests and the deso- 
late plains and the 1, 000-mtle rivers. 
Dawn at Billings is one of the prettiest 
times of your life if your home is out 
West. 


» An author we know is writing a 
book about the old timers in aviation 
who made important improvements in 
airplanes and who made valuable con- 
tributions to the art of flying. This 
author asks the question: What hap- 
pened to these pioneers? Did they get 
their rewards? Where are they now? 
As you think back over the making 
of the airplane you recall very few 
outstanding names after the Wright 
boys. We suspect that the author will 
not find many. Improvements that 

brought the airplane to its present-day 
status were made over a tortuous 30 
years by thousands of men. Many of 
them fell to their deaths in learning one 
little fact. Some have died of old 
age. You can count on the fingers of 
one hand the creators among them who 
made much money. All of them had a 

» One time this writer was in an air- 
plane with Ed Allen, and saw him do 
something that might have foretold his 
present position as a foremost engineer- 

Your correspondent had a big camera 
and was climbing around in the cold 
wind, shooting every which way at the 
Rocky Mountains. Finally he got cold 
and scrooched down inside out of the 
weather. 

Did you ever have another pilot, or 
an instructor, ease a throttle back on 
you, so slowly you didn't notice it for a 
while? Well, Allen must have done it 
mighty slow, because when your shiv- 
ering observer took notice, the engine 
was practically idling. We hadn't 
landed, so we must be in the air. 

Quickly hoisting ourself up we were 
more than astonished to see the pre- 
cipitous backbone of a mountain right 
under our left wing. There was a 
terrific wind driving up the slope from 
the valley below, and Ed was grinning 
with pleasure as he rode it, pretty as a 
buzzard. He was doing an aerodynam- 


ics research job in the field. For all we 
know he was plotting his future right 
there on that mountain side. 

» The other day we heard a man 
telling something he shouldn't have 
been telling at all. He said that the 
Paramount picture people thought up 
a grand idea, and submitted it to the 
Civil Aeronautics Administration for 
consideration. The idea was that one 
of Paramount’s most picturesque movie 
girls should be crowned "Queen of the 
CPTP." To prove that this girl was 
qualified to be queen of a large number 
of young men, they sent pictures of her 



in all sorts of fetching poses and cos- 
tumes. A lot of the men folks in CAA 
studied the pictures with great interest. 
From here on our story peters out. The 
Paramount proposition lay in a "pend- 
ing" basket for some time and was 
rejected. But it must have been quite 
a temptation to the CAA publicity boys. 
» Whatever became of J. Monroe 
“Rowboat” Johnson, Assistant Secre- 
tary of Commerce, who said at Sacra- 
mento in an Aviation talk that he was 
"political,” and the industry should re- 
main under control of the Bureau of 
Air Commerce ... of the Loening Re- 
port, which proposed that oversea avia- 
tion be administered and subsidized by 
the Maritime Commission ... of Dr. 
Christmas, who designed some airplanes 
as big as barges to fly express between 
New York and Chicago ... of a man 
in San Francisco who designed an auto- 
matic weather reporting station attached 
to an anchored balloon. 
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Maintenance for 1941 


BACK of every flight stands a group of men who make 
” the flight possible. They are the service mechanics. 
On them, as much as on the pilots, rests the success of 
the flight. 

There are three sides to both commercial and military 
aviation : building the equipment, operating it, and main- 
taining it. Each side of this triangle is important if the 
airplane and its accessories are to accomplish their pur- 
pose. Building the airplanes and flying them are much 
in the public eye these days. This is logical and natural. 
But relatively little is known outside the industry con- 
cerning the vitally important role that maintenance plays 

One of the tragedies felt by American observers in 
China at the beginning of the Chinese-Japanese war was 
the heart-breaking sight of expensive and efficient Ameri- 
can airplanes and engines lying unused on Chinese fly- 
ing fields. They could not be flown because they had 
not been given proper maintenance. Military planes that 
cannot get into the air are valueless. 

Such neglect does not happen in this country. Both 
our military planes and our commercial ships are serviced 
so well that airplanes seldom wear out. They are event- 
ually discarded because of obsolescence — not because of 
deterioration. 

American equipment is as rugged as any in the world. 
Our planes abroad today are making creditable names 
for themselves, as has been the case for years. Original 
ruggedness, however, is not enough. Airplanes and en- 
gines must be given constant attention if they are to 
operate smoothly. This is no reflection on the manu- 
facturer. Stresses of almost unbelievable strength oper- 
ate on an airplane while it is in flight. This is especially 
true of fighting planes. Our engines of all sizes produce 
amazing horsepower for their weight. A large radial 
engine has from 5,000 to 7,000 separate parts. Each of 
its cylinders produces as much power as an entire auto- 
mobile engine. To keep this complicated piece of machin- 
ery running smoothly requires the attention of mainte- 


The greatest maintenance problem to be solved this 
year is that of the Army and Navy. Our airlines face a 
sufficiently difficult problem in operating one or two 
makes of airplane. Both the Air Corps and the Bureau 
of Aeronautics operate a dozen types of planes. Each 
must be given its own kind of servicing. Trainers are 
handled differently than bombers, pursuits differently 
than transports. Our military forces must meet the addi- 
tional problem of geographical distribution. They operate 
planes from Alaska to Panama, from the far reaches of 
the Pacific to the North Atlantic coast. The freezing 
winters of Alaska bring one set of problems ; the tropics 
something altogether different. 

This year, with every Army and Navy field crowded 
with airplanes, the problem of sheer numbers of planes 
for which maintenance is needed adds a new element 
which has not been faced before. If we choose the arbi- 
trary number of 35,000 planes, and decide that about five 
men are needed for each plane, (including field service 
and overhaul maintenance), we realize that some 175,000 
trained men are needed. 

Maintenance of airline equipment and planes for all 
phases of civil aviation is no minor maintenance problem. 
The airlines are flying more transports more hours per 
month than ever before. At present they face a shortage 
of airplanes, as priority is being given to military planes 
in factories. The answer to this shortage may be in 
keeping present planes flying more hours per day by 
means of faster, more 'efficient servicing. Every airport 
serving private fliers is crowded. Flying schools are 
filled to capacity. Every ship is given regular servicing. 

In this Annual Maintenance Issue the editors of Avia- 
tion salute the maintenance mechanic and the important 
division of the industry which he represents. All servicing 
angles are covered. Most attention is given to the mili- 

because it is in these two fields that growth has been 
most rapid in recent months. 

The pages that follow review maintenance work for 
the past year — and look ahead to 1941. 



Doily and periodic engine inspections 
are made at Air Corps flying fields but 
major overhauls are done only at the 


Hundreds of cylinders a month are dis- 
assembled, cleaned. Inspected, and given 


interior of cylinder walls. 


After they have gone through many 


" Send it to the Depot—" 

is the slogan of the Air Corps when time comes for major airplane or engine 
overhaul. With thousands of planes being added to the air force, the main- 
tenance work of the overhaul depots takes on an added importance. 



There photographs were taken exclusively for 


and from Maine to Porto Hico. This view 


* * HOUR in gas and oil — and that’s all 

I they need!” is the comment on 
American planes made repeatedly in 
Great Britain. No airplanes in the 
world arc built more durably and re- 
quire less attention than ours. Despite 
their ruggedness, however, the millions 
of dollars worth of aircraft now owned 
by the Air Corps arc inspected and 
maintained through a carefully worked 
out plan that has been many years in 
the making. 

Air Corps maintenance is divided 
into three classifications: First, second 
and third echelons. First echelon main- 
tenance is done by squadrons in the held 
having only the equipment they can 
carry, or by squadrons based at small 
fields where there is no base engineer 
and no shops to speak of. Fresh engines, 
wings, wheels, control surfaces and in- 
struments arc installed, but only the 
simplest of repairs are made. All ex- 
tensive overhaul work is sent back to 
the depot. 

Maintenance of second echelon caliber 
is done at fields such as Mitchell, Lang- 
ley, Selfridge and March, where machine 
shops, sheet metal shops and other 
equipment is on hand for more complex 
maintenance and repair work. Photo- 


AVI A T I o N , December, 



Cockpits of ot 
calibrating Sperry artificial horizons. 



ships link all Army airports and depots 
together. This efficient freight line is 



graphs of Mitchell Field are on pages 
36 and 37. 

Third echelon work is done only at 
one of the four Air depots : Middletown, 

Pa. ; Fairfield, Ohio ; San Diego, Texas ; 
or Sacramento, Calif. These four depots 
have the largest airplane and engine 
overhaul shops in this country. Each of 
them services over twice as many air- 
planes as are owned by all the airlines 
in America. 

Depots are part of the Materiel Divi- 
sion and operate under the direction of 
the Field Service Section. Each depot is 
supervised and administered by Air 
Corps officers, but shop superintendents, 
foremen and mechanics are civilians and 
hold their jobs under federal civil serv- 
ice qualifications. 

At Middletown there is an executive 
officer, a depot engineer officer, a depot 
supply officer, and a transport officer. To train civilians for maintenance work, a four-year apprentice course has been started. 

(Turn to page 152 > Apprentices have one hour of class work, seven of shop training per day. 
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MAINTENANCE AT FAIRFIELD 


At Patterson Field, Ohio, is another of the 


four depots which handle all major over- 








MAINTENANCE 


airplane on its missions, keep it run- 
ning smoothly, and are at home under 
any conditions. With the bombardment 
squadrons formerly stationed at Mitchell 
being transferred to Langley and Pan- 
ama, these squadron mechanics move 
along with their airplanes. 


Photographs taken tor Aviation. 
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AT MITCHELL 


Mitchell Field, however, like Lang- 
ley, Selfridge, March and a few other 
Air Corps fields, has engine and main- 
tenance shops which are equipped to do 
more complex repair work than is done 
by squadrons operating in the field. 
Major overhauls and complicated re- 


building jobs requiring much special 
equipment are sent back to the depot. 
All work here is done entirely by Ail- 
Corps officers and men. 

Work done in the base engineering 
shops comes under the classification of 
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Official 0. B . Saw photograph*. 




Above: During engine overhaul, cylinders ate 
duced into the cylinder which simulates op* 


engine the Navy uses has its own 
at time comes the engine is removed 
Fresh engines keep ships Hying. 


Salt Water Maintenance 

In combating salt water corrosion the Navy has one of the toughest maintenance prob- 
lems in aviation. Here are pictures of the Navy's great overhaul base at San Diego 




At large Naval Air Stations all 
maintenance and repair work is done on 
the field and major overhaul work is 
not sent back to depots as is the case in 
the Army Air Corps. Each Navy base 
has facilities for doing an all-round 
maintenance job, from simple work such 
as routine inspections and fabric 
patches to complex jobs such as rebuild- 
ing fuselages and large wing structures. 

The station at San Diego has the 
Bureau of Aeronautics’ largest mainte- 
nance shops. Not only are all the planes 
based on North Island given servicing 
here, but a large proportion of carrier- 
based aircraft and other planes attached 
to the fleet are brought here for major 
repairs and overhaul. 

With new airplanes being delivered 
to the Navy daily, and with several 
thousand to arrive soon, the many 
specialized shops at San Diego are hum- 
ming with activity. Four pages are in- 
adequate to tell the complete story. Here 
are representative samples of Navy 



built 1-ehaped propeller lable was constructed lor a double purpose. With the hub 
lirmly bolted in the center fixture, blades may bo twisted as shown at the left. At the 


Alter propellers are disa 
sembled. they are stored 
moved about the shops or 
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NAVAL RESERVE MAINTENANCE 

Standards are high and equipment is complete at the 
Reserve Aviation Bases throughout the country. Work at 
the Floyd Bennett Base is representative of Navy efficiency. 


Aviation photographs 



M AINTENANCE at a Naval Re- 
serve Aviation Base has its founda- 
tion on a series of inspections which 
are rigidly outlined and which are fol- 
lowed minutely. Before any airplane is 
flown, 59 items arc covered in the daily 
flight inspection. These points of the 
airplane and engine are covered every 
day the airplane flies. After 10 hr. of 
flying the plane is put through a 10-hr. 
check. Following 20 hr. in the air the 
inspection covers all the daily items, 
all the 10-hr. checks plus new items. 

The 20-hr. inspection covers 82 
points, divided among the following 
parts : propeller, engine, fuel system, 
lubricating svstem. electrical system, 
wings, tail, landing gear, fuselage and 
controls. At the 30-hr. inspection a 
total of 104 points are covered as well 
as those covered in the 10-hr. check. 
The 40-hr. inspection and the 60-lir. 


check include new points not covered 
previously. 

After 120 hr. the inspection covers 
all previous points plus seven more. 
There are monthly checks regardless of 
the amount of flying time the airplane 
has had which cover flotation bags and 
such equipment as fire extinguishers. 
Four times a year there is a quarterly 
overhaul and twice a year there is a 
semi-annual irfspection. After a speci- 
fied period, which depends on the type 
of airplane and the service in which 
it is engaged, the plane and engine are 
put through a major overhaul. This is 
know as ‘‘the works" and the Navy 
mechanics do not miss a single rivet in 
their inspections. 

Thus the Navy keeps its airplanes, 
engines and other flying accessories in 
as nearly perfect condition as is possible. 
Navy planes have long lives and tax- 
payers get full value received. 
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4-Engine Overhaul Era 

With the inauguration of 4-engine, supercharged airplanes, 
new problems arrive for the maintenance man to solve. 

By William Maxfield Superintendent of Maintenance, TWA 


E FFICIENCY' and economy in air- 
line maintenance work depends to 
a large extent upon the successful cor- 
relation of all duties to create a steady 
routine and turn-over in aircraft and 
engine work. 

Picture, then, the situation a year 
ago in the maintenance department of 
Transcontinental and Western Air, 
Inc., when it was announced that the 
airline was purchasing five 307-B Boe- 
ing Stratolmers, which were equipped 
with new devices never before used on 
transport planes, including a cabin su- 
percharging system, autosyn instru- 
ments, retractable tail wheel, electric- 
ally operated flaps and two-speed super- 
chargers on the engines. 

For five years, TWA had been oper- 
ating with Douglas equipment exclus- 
ively. and the maintenance work on the 
DC-2, DC-3 and SDT models had been 
organized to the point where inspection 


in smoothness. 

But within a few months, the entire 
maintenance department was to be 
equipped and personnel trained to take 
charge or the big four-engine planes 
when they arrived front Boeing's plant 
at Seattle. 

Starting from scratch, without bene- 
fit of precedent because no domestic 
airline had yet flown four-engine planes 
on regular schedules, the first step was 
to organize a program that would dove- 
tail Douglas and Boeing maintenance as 
much as possible. 

Mechanical and maintenance person- 
nel spent months in Seattle, while the 
Stratolmers were in the final stage of 
construction, to familiarize themselves 
with every detail of the planes. As a 
result of their studies a maintenance 
manual was prepared and placed in 
the hands of all personnel concerned 


before the delivery of the first ship. 

A third member of the flying crew — 
the flight engineer — was to be added for 
flights of the four-engine planes, and it 
was decided that the position would he 
filled by non-flying mechanical experts 
to be selected from mechanic personnel 
within the company who held both air- 
plane and engine certificates of com- 
petency. Two years before delivery of 
the Stratoliners a correspondence 
course was prepared and given to all 
interested and qualified personnel. 

Those qualifying with highest grades 
were called to Kansas City for inter- 
views and 18 were selected for further 
schooling and flight duty. 

After completion of the ground 
course, the flight engineers and their 
supervisors visited all stations to give 
lectures and answer questions concern- 
ing the Stratoliners. In addition, all 
maintenance supervisory personnel 
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from outside stations were sent to 
Kansas City for instruction. By the 
time the first Boeing plane was deliv- 
ered to Kansas City the maintenance 
department was completely schooled. 

During the pilot and field checkout 
program, before actual schedule service 
began, the maintenance department 
became thoroughly familiar with the 
ships and during the same period all 
flight engineers were checked out with 



To synchronize Boeing and Douglas 
equipment, special platforms, jacks, 
ladders and towing apparatus were de- 
signed not only for maimenancc work 
but also for loading and servicing on 
scheduled flights. 

The Douglas carries mail, express 
and baggage in from and rear compart- 
ments and the Boeing Stratoliner carries 
its cargo in bctlv compartments. One 
of two belly hatchways in the Boeing 
is used for a crew entrance to the con- 
trol room while Douglas crews enter 
either through the passengers’ cabin 
door or through a small baggage door 
in the nose. These belly entrances 
required a special low platform of an 
entirely new design. 

The loading steps used on the Doug- 
las planes could be utilized for the 
Boeings by adding two steps and 
lengthening the handrails. The two 
extra steps can be retracted when the 
platform is used for Douglas 
passengers. 

For maintenance work in the hang- 
ars, workstands that were suitable for 


the twin-engine Douglas models had to 
be extended to accommodate the Boe- 
ing's outboard engines. New facilities 
for hoisting the Boeing also had to be 
provided since the plane weighs 30,000 
pounds empty compared to the Douglas 
DC-3 empty weight of 16,228 pounds 
and regular overhead hoists could not 
be used. Special heavy duty jacks were 
therefore necessary. 

Larger battery carts, designed to ac- 
commodate 24-volt batteries, also were 
necessary. Fuel trucks were altered to 
provide two hose lines in order that 
both left and right wing tanks could 
be filled simultaneously. Because the 
Boeing plane carries a gas load of 1,700 
gallons, two gas trucks otherwise would 
have been necessary to prevent schedule 
delays. New wing mats and wing lad- 
ders were designed because Stratoliner 
wings are higher and wider than those 
on a Douglas plane. 

It was learned that the large size of 
the Boeing passenger cabins required 
servicing by two air conditioner trucks 
in excessively hot or cold weather. The 
heated, or cooled air, enters through 
two vents in the right rear of the plane 
directly into overhead ventilator ducts. 

The Boeing wheels weigh approxi- 
mately 400 pounds each and cannot be 
handled by hand so a special dolly was 
designed that carries the wheel upright 
and can be adjusted up or down so the 
wheel can be placed on its axle directly 
from the dolly. 

For work on the vertical stabilizer, 
which is 20 ft. 9 in. high, a special 
trestle has to be assembled each time 


a Stratoliner goes into the hangar. Due 
to the size of the trestle, it was not 
designed for permanent use and is dis- 
assembled when not in use. 

Differences in actual operating parts 
of the Boeing and the Douglases also 
came in for a thorough study for main- 
tenance purposes. Hydraulic power 
activates most of the movable controls 
on a Douglas while electricity is the 
Boeings’ principal power agent. This 
includes lauding flaps and landing gear. 

Because of the extensive use of elec- 
tricity the Boeings utilize two heavy 
duty 24-volt batteries compared to two 
12-volt batteries for the Douglas planes. 

Entirely new in design and princi- 
ple was the cabin supercharging system 
on the Stratoliners, which makes possi- 
ble the high altitude flights from 16,000 
to 20,000 feet. The supercharging, or 
"altitude conditioning" system increases 
the density of the air in order to hold 
the cabin altitude between 8,000 and 
12,000 feet although the plane actually 
may rise to 18.000 or 20,000 feet, ll 
was learned that the air, when sub- 
jected to the compression of the super- 
charger. would increase about 37 de- 
grees in temperature and a method of 
cooling the air was necessary. A satis- 
factory intercooler system was then de- 
vised. The intake for the supercharg- 
ing system is in each wing and another 
intake was drilled in the wings several 
inches from the supercharging intake. 
This second hole opened to another 
duct that extends past the part of the 
supercharger that compresses the air. 

( Turn to par/e 130) 
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Right: American Airlines mechanics swing 


Below: All hangars at La Guardia are in 
the super-colossal classification. Even 
TWA’s Stratoliner ills oasily into one 


AT LA GUARDIA 


At the world's busiest commercial airport mainte- 
nance goes on 24 hours a day as hundreds of 
mechanics keep our transports running smoothly. 
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MAINTENANCE 

FOR THE 

Private Owner 

To keep your ship in airworthy 
condition, have your maintenance 
done by experts. Here is a step-by- 
step maintenance procedure which 
your plane should have 

By Frank Say 

Southwest Airmotive Co., Love Field, 


I F the Creator had meant for men to 
fly he would have supplied us with 
wings. The price that we must pay for 
the mastery of the air is constant vigil- 
ance in the operation and the mainte- 
nance of the aircraft. The proper mainte- 
nance of airplanes in service is most 
necessary to secure the ultimate of 
safety, as well as continued efficiency 
and economy. Careful and regular in- 
spections will eliminate costly repairs 
by locating and overcoming faults as 
soon as they may appear. The sugges- 
tions in the following paragraphs are 
intended as a guide for all types of air- 
craft, and must be supplemented in 


practice by the requirements for each 
specific type. 

Various agencies may be utilized by 
the owner to perform the several main- 
tenance operations. These agencies may 
vary from the pilot making his own 
daily inspection to a major overhaul by 
a large repair base. The most important 
consideration is to have the work done 
carefully and thoroughly with one ob- 
ject in mind: to keep the airplane in the 
best possible state of repair and flying 
condition. 

The first element of maintenance is 
the daily inspection. This may be per- 
tornied by any licensed airman, and is 


required to be made once within each 
24 hours preceding flight. An entry 
must be made in the log book by the 
person making such inspection. This 
inspection must include the observation 
of all control wires that are visible, 
control surface hinges, landing gear, 
main plane external bracing, control 
surface covering, exhaust manifold, 
cowling, propellers as to condition and 
tightness, condition of the controls and 
brakes. The engine shall be warmed up, 
at which time the engine controls and 
operation of the instruments are to be 
observed. 

The person making this inspection 
will rapidly become so familiar with the 
airplane that he will be able to accom- 
plish it in a very few minutes. It is an 
advantage for the same person to make 
these inspections continually, as he will 
be more likely to observe any malad- 
justment that is unusual. Two or three 
items not mentioned above, but lack of 
observance of which has caused a num- 
ber of failures, should always be ob- 
served carefully. The fuel tanks, par- 
ticularly in cold weather, should always 
be filled before storing the ship. This is 
to prevent condensation in the tanks. If 
it is not desirable to fill the tanks, then 
each morning the tank wells should be 
drained to prevent the possibility of get- 
ting water in the carburetor. For simi- 
lar reasons, it should be the practice of 
everyone responsible for caring for an 
airplane to see that strainers are drained 
immediately before flight. This is one 
of the most important daily items, and 
one which has been neglected far too 
much. Another item to be carefully 
watched on ships with hydraulic brakes 
is to observe the tires to see that no 
leakage of the brake fluid has occurred. 


for any approved repair station. Pacific 
Airmotive. at Burbank, has facilities 
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If such leakage is observed, it is most 
important to locate and remedy the 
trouble. The penalty for not doing so 
may be a ground loop upon landing, and 
possibly a crackup. 

A large number of engines of several 
types have been severely damaged by 
the failure to pull the propeller through, 
particularly after the ship has not been 
flown for one or more days. There is a 
possibility in any radial engine that oil 
may have drained into the lower cylin- 
ders, and if it is not cleared out before 
starting it may break link rods, cases or 
cylinders, necessitating expensive re- 
pairs. To check this, the propeller should 
always be pulled in the direction -of 
rotation, and if a stoppage is felt the 
lower cylinder should be investigated. 


Never turn the propeller backward if 
an obstruction is felt. Doing so may al- 
low any oil that is present to back up 
into the intake pipe, and possibly enter 
the cylinder after the engine starts. This 
precaution cannot be observed too care- 
fully and to guard against the same 
trouble all starts should be made by turn- 
ing the engine over with the starter be- 
fore the ignition is switched on. If 
there should be any oil in the cylinders 
the starter clutch will slip, and if such 
slippage is observed the lower cylinder 
should be investigated. The best method 
to remove the oil from the cylinders is to 
loosen the lowest intake or exhaust pipe 
and turn the engine over, allowing the 
oil to drain out. The front plugs should 
be removed so that inside of the cylinder 


can be observed. In a recent case, failure 
to observe these simple precautions cost 
one owner a brand new engine. 

Modern air-cooled engines, particu- 
larly those with baffles and speed rings, 
are very sensitive to inadequate cooling. 
This also applies to the small engines 
used in light planes with tunnel cowling. 
Proper cooling is not accomplished on 
these engines until forward speed is es- 
tablished. Therefore, excessive running 
on the ground should be carefully 
guarded against. I recommend to all 
pilots, as do the manufacturers, that the 
engine be started and allowed to warm 
while taxiing. This warming should be 
continued at a moderate r.p.m., usually 
around 1,000 r.p.m., until the heads 
( Turn to page 126 ) 






TEST STAND ASSEMBLY 



Before an accessory is restored to service after the 
required periodic overhaul, it must be tested to insure 
satisfactory performance. 

The Pesco Master Test Stand embodies all equip- 
ment necessary for conveniently checking the per- 
formance of pumps and accessories. Interchangeable 
mountings, designed to accommodate £11 types of 
aircraft pumps, can be coupled to an electric driving 
motor with speeds readily variable from 100 to 4200 
r.p.m. The motor will handle loads up to 5 h.p. on 
continuous operation or intermittent loads up to 10 
h.p. Current is supplied by a compact AC-DC motor 
generator set which can be furnished to operate on 
three-phase, 60 cycle, 220- 440- or 550-volt alter- 
nating current. The motor generator also provides 
a source of direct current for testing, checking and 
battery charging. 

Accurately calibrated flowmeters, manometers, pres- 


— FOR TESTING AIRCRAFT PUMPS AND 
ACCESSORIES AT MAINTENANCE STATIONS 


sure gages, vacuum 
gages, ammeter, volt- 

and multipoint py- 

on the panel for measuring capacities (rates of 
flow), speeds, inlet suctions, discharge pressures, 
temperatures, etc. An oil-supply tank with a sight 
gage measuring device accurately indicates the 
oil consumption of vacuum pumps. Valves are 
provided to obtain required suction and pressure 

The bench provides extra storage bins and drawers 
in addition to storage tanks for hydraulic fluid, gaso- 
line or mineral spirits and for collecting oil from 
vacuum pump discharge. Additional equipment can 
be easily installed for testing hydraulic cylinders, 
electrical generators and constant speed propellers. 


PUMP ENGINEERING SERVICE CORPORATION 

DIVISION BORG-WARNER CORPORATION 

12910 TAFT AVENUE CLEVELAND, OHIO. U. S. A. 


INSTRUMENT MAINTENANCE 


In these days oi increased instrument flying, a de- 
pendable instrument overhaul shop is always busy. 








Capo Aircraft, at Falmouth. Mass., has built this stand for testing engines up to 500 hp. A 20 hour check on a Wright Whirlwind 
A monorail and a chain hoist make for fast installation. at Erickson & Remmert's shop. 


PRIVATE ENGINE MAINTENANCE 


To keep your engine turning smoothly have it checked by a specialist 


T HE engine is the heart of your air- 
plane. Treat it right and it will live 
to a ripe old age. Abuse it and it will 
develop coronary thrombosis, angina 
pectoris or — at the very least — a murmur 
that will seriously weaken it. 

Preventive maintenance is like pre- 
ventive medicine. A little at a time, ad- 


ministered by a “doc” who knows his 
business, will prevent troubles from de- 
veloping. Whoever invented that slogan 
about an ounce of prevention must have 
been thinking of airplane engines. 

The secret of good health in an engine 
is regular inspections. There are daily 
inspections, 10 hour checks, 20 hour 


checks and so on up to the time for com- 
plete overhauls. The airlines have them, 
our military engines get them, and the 
engine serving the private owner de- 
serves the same careful treatment All 
approved engines today are reliable en- 
gines, but maintenance work is done 
best by men who are specialists. 
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AMPHENOi 



ARMY - NAVY 
AN-9534 CONNECTORS 


Safe and more dependable electrical connectors for 
your aircraft control, communication, navigation, and 
power circuits. Designed in accordance with Army- 
Navy Procurement Specification AN-9534. 


18 Sizes 

150 Bakelite Element Combinations — 1 to 42 Contacts 

Male and Female Element Inserts Interchangeable 

2 to 200 Ampere Ratings per Contact 

For 3/16" to 2-1/2" Flexible or Rigid Aluminum Conduit 

Straight or Angle Type Plugs 

Wall or Box Mounting Receptacles 

Aluminum Housings, Light yet Rugged and Strong 

Specially engineered connectors for high tension igni- 
tion. Also radius flange mountings for electric motor 
housings, and automatic grounding connectors, etc. 


"AN" CONDUIT FITTINGS 


A new line of fittings designed for aircraft conduit and 
electrical connector applications in accordance with 
Army-Navy Standards. 

12 Different Types 

For All Sizes of AN Conduit 

Aluminum or Aluminum Alloy 

Perfect Threads — Greaseless Lubricated with Permalub 
Fast Identification — Each Fitting Permanently Marked 
with Class and Size Number 
Standard Quantity Packages for Convenient Stocking 

A special Conduit Fitting Bulletin illustrates over 50 
assemblies with fittings required and their part num- 
bers and tables of dimensions — A valuable aid to 
layout engineers and production men. Request your 
free copy today. 


AMERICAN PHENOLIC CORPORATION 

1250 VAN BUREN STREET CHICAGO, U. S. A. 



PROPELLER MAINTENANCE 





PRIVATE AIRPLANE MAINTENANCE 

Servicing an airplane is no job for a novice. 

It requires training, skill and much experience. 










SIXTY PLANES A DAY 


By Guy W. Vaughan, President, Curtiss-W right Corp. 



W ITH the hour of destiny for avi- 
ation at hand, an immense expan- 
sion program for National Defense has 
been launched by Curtiss-Wright. 
Aimed at attaining new high-produc- 
tion objectives at the earliest moment, 
the project will raise the corporation’s 
output to over 60 Curtiss military planes 
— ranging from pursuit, dive bomber, 
observation and training types to huge 
twin-engined transport cargo planes, 
daily and 2,000 Wright Cyclone engines 
monthly, together with large numbers 
of propellers during each 24-hr. period. 

Our expansion program contemplates 
an increase in the corporation’s manu- 
facturing area from 3,702,000 sq.ft, to 
9,327,320 sq.ft, of floor space, and a 
corresponding increase in personnel 
from a present figure of approximately 

27,000 to nearly 80,000 persons. Ac- 
cording to present plans, the program 
will enable the corporation’s various 
manufacturing divisions to attain full 
production in the late spring or early 
summer of 1941. 

Such a large building program re- 
quires considerable preparation and 
planning. Knowing what to build, how 
many, and when, is a prerequisite to 
construction. But our first concern 
has been the care of thousands of 
Curtiss-Wright employees. The excel- 
lent spirit and skill of the American 
aviation worker deserve the finest work- 
ing conditions, and this part of our 
planning occupied by far the most of 
our time. Therefore, with the human, 
as well as the material factors in mind, 
we called upon the best-known archi- 
tects in industrial design and, to- 
gether with our own experience, ar- 
rived at a working plan. The four 
manufacturing divisions of the cor- 
poration are now well under way with 
the program evolved. 

Wright Aeronautical Corporation 
Continuing to set the pace within 
the corporation, Wright Aeronautical 
Corp., of Paterson, N. J., began con- 
struction of a magnesium foundry at 
Fair Lawn, N. J.; broke ground for a 
mammoth plant at Cincinnati, Ohio, 
and acquired a huge factory in East 
Paterson, N. J., to be known as Plant 
No. 4. 

The new Cincinnati unit will cost 
a total of $37,000,000, complete with 
machine tools and equipment, and is 
now being rushed to completion. The 
largest single-story industrial plant ever 
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erected in one unit, the factory will 
occupy 1,694,320 sq.ft, of floor area 
on a 220-acre site just north of Lock- 
land. The main building will be l,380x 
1,064 ft., comprising 1,468,320 sq.ft.— 
nearly 35 acres under one roof. 


The New Wright Unit 

Designed by Wright engineers work- 
ing in conjunction with Albert Kahn, 
Inc., Detroit industrial architect, the 
new unit includes a foundry, covering 

160.000 sq.ft., and administration and 
engineering offices comprising 66,000 
sq.ft, of floor space. The design of 
the plant is such that it may be ex- 
panded 200 percent in the event further 
increases in production are necessary. 

To equip the new plant, the Wright 
Corp. already has placed orders for ma- 
chine tools totaling over $20,000,000 
and is making plans for employing 
between 12,000 and 15,000 persons from 
the Cincinnati area. 

When put into full production in 
the early spring of 1941, the Cincin- 
nati factory is expected to produce 

1.000 Wright Cyclone engines monthly. 
This number will supplement the large 
scale production of the Wright plants 
in Paterson, which are now producing 
engines at the rate of approximately 
1,000,000 hp. monthly. These plants are 
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scheduled to produce 1,000 engines 
monthly beginning early next spring. 
When peak production is achieved, the 
Wright organisation will therefore pro- 
duce a total of 2,000 engines per month. 

Illustrating something of its previous 
expansion, the Wright Corp.'s facilities 
at Paterson have been increased from 

900,000 sq.ft, of floor space a year ago 
to 2,100.000 sq.ft, by the construction 
of Plant No. 2 (540,000 sq.ft.) at Pat- 
erson, the acquisition of Plant No. 3 
(450,000 sq.ft.) at Fair Lawn, N. J.; 
the addition of space (50,000 sq.ft.) in 
Paterson, and various expansions (160,- 
000 sq.ft.) of these plants. With the 
recent acquisition of the East Pater- 
son plant comprising 433,000 sq.ft., 
the completion of the new magnesium 
foundry representing 110,000 sq.ft, at 
Fair Lawn, and the construction of the 
Cincinnati unit, the corporation will 
have a total of 4,337,320 sq.ft, of floor 
area devoted to production. When this 
expansion is completed the present em- 
ployment figure will be increased to 
more than 30,000. 

The nation's oldest aircraft manufac- 
turer, Curtiss Aeroplane Division, and 
today its largest producer of combat 
planes, has inaugurated America's larg- 


est individual aircraft expansion pro- 
gram. At Buffalo, N. Y., Columbus, 
Ohio, and St. Louis, Mo., ground 
has been broken for three new modern 
aircraft plants totaling 3,600,000 sq.ft, 
of floor area. 

The new Buffalo plant, to cost ap- 
proximately $12,000,000, will occupy 

1.200.000 sq.ft, on a 124-acre site 
acquired by the Defense Plant Corp. 
of the RFC. Contracts for machine 
tools and equipment amounting to $1,- 

500.000 and orders for steel totaling 
$1,166,000 have already been let so 
that the new unit is expected to be in 
full production by May 15, 1941. 

The plant layout was developed by 
Curtiss-Wright engineers and Albert 
Kahn, Inc., as the type of industrial 
design best suited for the mass produc- 
tion of military and naval aircraft. 
Incidentally, this layout has been closely 
followed in planning the new units at 
St. Louis and Columbus. Of modern 
brick and steel construction, it will 
comprise manufacturing and engineer- 
ing sections covering 1,080,000 sq.ft, and 
accessory buildings with an additional 
119,250 sq.ft, of floor area. 

The general layout of the Buffalo 
plant permits progressive manufacture 
and assembly, while the offices, engi- 
(Tum to page ISO) 




"Only the Productive Can Be Strong— 


A report of the 1940 SAE National Aircraft 



By Charles F. McReynolds 

West Coast Editor, Aviation 


P. C. Sandretlo, United Air Lines, (speaking) John Lee. Pratt & Whitney. Chairman, (seated). 


Swanson. Northwest Airlines: Mac Short Vega Airplane Co.. E. K. Von Mertens. Pratt & 



L. to R.: Robert Insley. Chief Englnoor, Menasco Mig. Co., A. E. Raymond, V. P. in Charge 
oi Engineering. Douglas Aircraft Co., John K. Northrop, President. Northrop Alrcrait, Inc., 
T. P. Wright. Curtiss-Wright Corp. 


E VERY engineer in attendance at the 
1940 SAE National aircraft pro- 
duction meeting in Los Angeles knew 
without being told that the main topic 
under discussion was not an academic 
abstraction. It was literally a question 
of Life or Death ! It was the very 
simple question with which the entire 
nation continues to wrestle day and 
night: "Can we build enough airplanes 
soon enough to defend Democracy suc- 
cessfully from the assault now under 
way against it?” 

While the 50.000 workers in South- 
ern California’s aircraft industry 
worked around the clock to help pro- 
vide the right answer for that question, 
the engineers wrinkled tlieir foreheads 
even further, scratched their thinning 
hairs fervently, and crammed the ses- 
sions at the Biltmorc Hotel to set a new 
all time high for SAE aircraft produc- 
tion meetings. Total registrations 
reached the thousand mark and total at- 
tendance at all sessions was considerably 
more than 3,000. On several occasions 
the hall was jammed to the point of 
standing room only, and the annual din- 
ner dance on Saturday night was sold 
out a full week in advance. Which just 
goes to prove that the poor engineers 
will go to almost any lengths to escape 
the daily grind that grows more grim 
and oppressive with each bomb that 
falls on London. 

In addition to the regular sessions for 
engineering discussion, the meeting 
was notable for the success of its engi- 
neering display, staged in an adjoining 
hall for the second successive year. 
This display was packed with industry 
people for the full three days of the 
meeting. Exhibits were highly in- 
structive and up-to-the-minute. Ex- 
hibitors and their products were: Air 
Associates, Inc.: miscellaneous aircraft 
accessories and equipment; Air Reduc- 
tion Sales Co., Airco gas welding 
equipment and Wilson Hornet arc 
welders ; Aluminum Industries. Inc., 
aluminum castings and forgings and 
aluminum paint: American Bosch 

Corp., aircraft engine magnetos and the 
Parr Ignition Indicator; American-La 
France-Foamite Corp., fire fighting 
equipment; Baldwin-Southwark Divis- 
ion, The Baldwin Locomotive Works; 
SR-4 static and dynamic strain gauges ; 
Bendix Aviation, Ltd., aircraft wheels. 
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Only the Strong Can Be Free" 

Production Meeting, held in Los Angeles. 


struts, hydraulic equipment, radio; Ed- 
ward G. Budd Mfg. Co., U.S. Army 
Air Corps pilot seat; The Cleveland 
Pneumatic Tool Co., air rivet guns and 
Aerol retractable landing gear ; Ducorn- 
mun Metals & Supply Co., tools, gages, 
metals; General Metals Co., drop forg- 
ings of Timken steel ; The Lamson & 
Sessions Co., aircraft bolts, nuts, and 
cotter keys; Librascope, Inc., Libra- 
scope flight and balance computors ; 
Menasco Mfg. Co., Menasco D-4 and 
C6S4 aircraft engines; Pacific Metals 
Co., Ltd., Inconel boilers, cowls, radi- 
ators; The Parker Appliance Co., air- 
craft plumbing; Simmonds Aerocessor- 
ies, Inc., Simmonds controls, Benton 
spark plugs ; Solar Aircraft Co., aircraft 
engine manifolds, muffs, cowlings; 
Swedlow Aeroplastics Corp., special av- 
iation plastic parts; The Timken Roller 
Bearing Co., Timkin steels, dies, gages, 
bearings, and a display of Summerill 
aircraft tubing of Timken steel ; United 
Aircraft Corp., Pratt & Whitney R- 
2800 2,000 hp. eighteen-cylinder long- 
nose, two-stage supercharger, front- 
ignition aircraft engine, and Hamilton- 
Standard quick feathering propeller; 
United Aircraft Products, Inc. ; air- 
craft struts and hydraulic equipment; 
Weatherhead Co., aviation plumbing; 
Wright Aeronautical Corp., cutaway 

I, 100 hp. Wright Cyclone aircraft 
engine. 

Richard W. Millar, president of Vul- 
tee Aircraft, Inc., served as general 
chairman of the production meeting. 

J. H. Kindclberger, president of North 
American Aviation, Inc., acted as 
chairman of the aircraft engineering 
display committee. Arthur Nutt, 
Wright Aeronautical Corp., and presi- 
dent of the SAE was on hand for the 
meeting and worked closely with the 
SAE staff and all Pacific Coast sections 
of the SAE to make this meeting such 
an outstanding success. 

Strong emphasis placed on mass 
production methods and on the im- 
portance of standardization reminded 
everyone of the fact that modern wars 
are won on the production line, not 
on the firing line. The scope of the 
papers presented, and of the discus- 
sion accompanying their presentation 
gave to the engineers in attendance a 
brief glimpse of the great volume of 
research and investigation constantly 
going on behind the scenes. One felt 
a little like a drowning man coming 
to the surface for one big gulp of fresh 


air and then sinking back again under 
water. However, the many evidences 
of free exchange of industry informa- 
tion led one speaker to observe that 
the industry has definitely passed the 
crossroads of attempting to get all in- 
formation possible and give as little 
as possible in return. The present 
spirit of cooperation is encouraging 
for the future progress of the industry. 

Another strong impression borne in 
on the “lay” engineer, as he listened 
to the details of engine supercharging, 
cabin supercharging, and ignition har- 
ness supercharging, advanced test 
methods, and flight techniques, was 
that man's ordinary senses are being 
infinitely intensified and extended 
through the scientific application of 
every known physical phenomenon. 
Faced with such a wealth of engineer- 
ing knowledge the observer is at first 
inclined to surmise that we must be 
reaching the pinnacle of engineering 
achievement ; approaching the end of 
an era of inventive progress. But on 
reflection that this is going on at an 
accelerating pace year after year one 
realizes that our engineering knowl- 
edge is really just on the threshold of 
new achievements. 

Eight sessions were held during the 
meeting, including the banquet. For 
the sake of clarity and brevity we will 
present the story of the production 
meeting by topics rather than by ses- 
sions, re-arranging those topics in the 
order of their current timeliness, 
rather than giving them in sequence 
as held. Five topics were covered in- 
cluding; Standardization, production, 
materials, engines, and electrical equip- 
ment. Standardization has been covered 

will not be treated here. 

The production session, with J. H. 
Schwedes of North American Avia- 
tion, Inc., as chairman, presented pa- 
pers by Don R. Berlin and Peter F. 
Rossmann, Curtiss-Wright Corp., and 
Paul G. Zimmerman, Douglas Air- 
craft Co., plus an introduction to the 
Berlin-Rossman paper by T. P. Wright, 
Curtiss-Wright Corp. 

The Zimmerman paper presented the 
fruits of many years of practical pro- 
duction experience. Especially stressed 
was the value of “tote” pans in as- 
sembling the small parts to be used 
on the assembly line. This makes it 
possible to physically check such parts 
(.Turn to page 44) 



Arthur Nutt. SAE president delivering his 
"Off the Record" report oi European ex- 



L. to R-. Joseph S. Marriott. CAA super. 
CAA officials. 



W. C. Troutman, Chief Designer. Bendix 
Aviation. Ltd., shown with huge landing 
gear strut developed for Consolidated 
B-24 by Bendix Products Division. 
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StandardizationTak.es the Spotlight 

at the 1940 S.A.E. National Aircraft Production Meeting 
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The Howard Trainer 


F ROM the Howard Aircraft Corpora- 
tion of Chicago comes the announce- 
ment of the new two-place trainer 
(Model DGA-12S) built both for train- 
ing in the Air Corps and for the private 
market. With a landing speed of less 
than 50 m.p.h., and a take-off run of less 
than 600 ft., this ship should be well 
suited for use on small airports which 
will acquire pilot training as a result 
of the recent ruling forbidding student 
instruction in any larger airports used as 

Powered with a 125 hp. radial engine, 
the Howard trainer cruises at 108 m.p.h. 
and has a maximum speed of 118 m.p.h. 
It climbs 800 ft. the first minute, reach- 
ing 5,000 ft. in 9\ min. with the serv- 
ice ceiling 13,500 ft. With an empty 
weight of 1,350 lb., the new trainer 
carries a useful load of 607 lb., includ- 
ing fuel for more than 3i hr. of flight, 
which gives it a cruising range of 365 
miles. 

Many features have been designed 
into the ship with an eye kept for both 

formance. One of these is the fact that 
the wing tips, widely known as the vul- 
nerable part of a ship, especially when 
used for instruction, are replaceable. In 
the line of safety features, the engine 
accessory compartment and the entire 
cockpit are metalclad, and the fuselage 
aft of the cockpit is of chrome molyb- 
denum tubing, fabric-covered. Visi- 
bility for the pilot and the student from 
either side of the tandem seat has been 

accident, a rigid “turnover’’ section has 
been built between the two seats, de- 
signed to support 4Jt times the full 
weight of the ship. The action of the 
hydraulic brakes on the landing gear, 
which is of the fixed type with 9J ft. 
tread, and equipped with spring hy- 
draulic shock absorbers, has also been 




To each successive group of cadets reporting at Army and Navy training 
centers, Hamilton Standard Propellers quickly become a familiar sight. From 
their early days on basic trainers to the time when they emerge as pilots 
of mighty four-engined bombers, a large part of their flying life is spent be- 
hind the flashing blades designed and manufactured by Hamilton Standard. 

For the great fleets of airplanes now being built for national defense, 
large quantities of propellers are needed. Hamilton Standard is making 
them by the thousands. ..and making them faster than ever before in history. 



HAMILTON STANDARD PROPELLERS 


UNITED AIRCRAFT CORPORATION • EAST HARTFORD, CONNECTICUT 






U P, UP, UP go the speeds of America's 
military airplanes . . . and this Vought- 
Sikorsky fighter is being hailed as the fastest of 
them all. Equipped with a Double Wasp air- 
cooled engine, the most powerful ever installed 
in a fighter, this sleek airplane possesses an un- 
usually low drag coefficient. Its resultant tremen- 
dous speed is combined with long range, and the 
ability to land safely on the limited area of an 
aircraft carrier’s deck. It was designed and built 


for the United States Navy, and points the way 
for new achievements by this class of aircraft. 

While designers, draftsmen and engineers 
were creating this airplane, production has been 
going swiftly ahead on quantity orders for 
Vought-Sikorskys of other types. This example 
of simultaneous development and production is 
typical of the methods that have made Vought- 
Sikorsky famous in the Navy for over twenty- 
three years. 


VOUGHT-SIKORSKY AIRCRAFT 



STRATFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 


Inflation and Profits 

By Selig Altschul 


A S a result of an indicated increase 
in the national debt limit, the spectre 
of inflation has reappeared and has 
had a psychological effect upon all 
security values. 

The aviation industry does not live 
in a world of its own and could hardly 
insulate itself from any of the adverse 
effects of a broad inflationary wave 
flowing across our national economy. 
For this reason, it is important to de- 
termine whether or not the latent forces 
of inflation are to be unleashed. 

Authoritative opinion is of the view 
that no inflationary price rise will be 
precipitated in the near future. The 
surplus of many commodities, prevail- 
ing excess productive capacities and, 
more importantly, the broad powers of 
the government, are all factors that 
promise to check any unbridled price 
advances. 

Never before has the government in- 
terposed such powerful obstacles in the 
way of price advances as it is doing 
today. The National Defense Advisory 
Commission is exerting strong moral 
pressure to prevent higher prices. The 
Department of Justice has consistently 
shown its readiness to proceed legally 
against any industry under the anti- 
trust laws, if provoked to do so. Broad 
financial powers can be exercised by 
the Federal Reserve Board and the 
Treasury to stem any inflationary trend. 
While the government thus far has no 
legal powers to fix prices, a leading 
economist. Dr. Marcus Nadler, recently 
stated that should a sharp increase in 
prices develop, "the government will 
seek and obtain the power to control 
commodity prices." 

The whole problem of priorities with 
which the aviation industry is now be- 
coming so familiar, is but one phase 
in our increasingly controlled economy. 
The establishment of a Priorities Board 
can do much to avoid competitive bid- 
ding causing spiralling increases in 
prices, if clothed with the proper au- 
thority. 

It is the level of industrial activity 
and prevailing profit margins that 
should be the prime concern of the 
aviation and other industries, and not 
vague fears of future price inflation. 

The proposed increase in the debt 
limit is being sought primarily to ob- 
tain further substantial appropriations 
for national defense. The chief bene- 
ficiary of expanded defense activity un- 
doubtedly will be the aircraft manu- 


facturing industry. President Roose- 
velt has indicated that he will ask Con- 
gress for two billion dollars to finance 
a new aircraft program. Such Con- 
gressional approval will bring all de- 
fense appropriations and contract allo- 
cations close to the twenty billion dollar 
mark. Prospective further demands in- 
dicate that this total may yet go higher. 

This new program promises to have 
all sorts of repercussions. Plans are on 
hand for government construction of 
numerous aircraft assembly plants. It 
is believed that these plants will as- 
semble parts and fuselages produced 
both by the aviation and automobile in- 
dustries. Further plans provide for the 
utilization of the large amount of auto- 
motive plants left idle by a number of 
manufacturers who have withdrawn 
from automobile production. 

Enlarged plant facilities on all fronts 
arc envisioned to handle an augmented 
program calling for 32,000 additional 
planes. Of this total, 20,000 would be 
for the United States and the balance 
for the British. This British order is 
important for more reasons than one. 
The forthcoming program will, for 
example, stress standardization thus 
facilitating mass production of planes. 

It is becoming increasingly evident 
that it is this foreign business that 
will produce the worth-while profits for 
the aircraft builders. This is strik- 
ingly illustrated in the results of op- 
erations recently reported by the Doug- 
las Aircraft Co. For the nine months 
to Aug. 31, 1940, the company reported 
a net profit of $7,288,335 or $12.15 per 
share on total sales of $45,430,275. Of 
this total, however, about $6,125,000 
represented sales to the U.S. Govern- 
ment on which profits, after adminis- 
trative expenses, amounted to $38,614 
or less than 1 percent. It appears, 
therefore, that sales of more than $39,- 
000,000 to foreign governments pro- 
duced a net profit margin of 18 per- 

Once again it proves the conten- 
tion that as long as foreign business 
continues, the aircraft companies should 
do well providing of course they can 
make deliveries in reasonable volume. 

The resolution introduced by Sena- 
tor King to modify the Johnson and 
Neutrality Acts to enable Great Britain 
to purchase farm products on credit, 
may be more significant than the avia- 
tion industry would like to believe. 
Obviously, the English cannot continue 


to pay indefinitely in cash for the sub- 
stantial purchases being made in this 
country and elsewhere. The granting 
of credit, no matter what the pretext, 
can have some serious implications. It 
is conceivable that once a policy of 
credit was initiated, it is possible that 
the trend could continue to the extent 
where the United States Government 
would for all practical purposes place 
the British orders. In such a contin- 
gency, the foreign market, again for 
all practical purposes, would cease to 
exist and the aircraft builders would 
be dependent on one customer — the 
United States Government. 

The provisions surrounding a gov- 
ernment award to one of the major air- 
craft builders is typical of what the 
industry may expect under such cir- 
cumstances. On this contract the com- 
pany is limited to a fixed fee of 7 
percent, subject to final adjustments 
and before income taxes. No guaran- 
tee, however, is given that the com- 
pany will earn such amount. 

In any event, it appears fairly cer- 
tain that a high level of activity will 
prevail in the aircraft industry for the 
immediate years ahead. Profit margins, 
on the other hand, will be determined 
by the allocation of foreign and domes- 

It is also likely that our rearmament 
program will bring in its wake heavier 
taxes, a broadening of the powers of 
the government over business as well 
as an increase in wages. 

It is but a natural expectancy to an- 
ticipate a trend of increasing corporate 
taxes in the future. The type and form 
of taxation ultimately to be adopted, 
however, will have varying effects on 
the aviation and other industries. There 
is a good possibility that the recently 
enacted 24 percent normal corporate 
tax may be further increased. Informed 
sources further state that a new tax bill 
replacing the recent excess profits tax 
with a levy based on average net re- 
turn on capital would hit the high-rate- 
of-earnings companies particularly hard. 
The aircraft industry would be ad- 
versely affected unless exempted 
through some qualifications. 

In this connection, it is noteworthy 
to refer to a recent report issued by 
the Federal Trade Commission based 
on the combined results of operations 
of nine leading aircraft companies. It 
was found that for the year 1939, com- 
bined net income before deduction of 
interest on long-term borrowings and 
income taxes, on total capital of $131,- 
827.219. was $45,405,826, or a rate of 
return of 34.4 percent on the average 
of such total employed capital. The 
rate of return on the average capital 
employed of $112,375,309 during 1938 
was 24.2 percent. It is of further in- 
(Turn to page 142) 
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Designing Loading Charts 

For Speeding Aircraft Subcontracting Work 

By C. W. S. Parsons M.£., Consultant 
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shop. The job of picking: up the initial 
load of all orders on hand serves as an 
excellent opportunity to lead the em- 
bryo ebartsman step by step through 
the learning process. Thoroughness of 
execution and neatness in drawing and 
lettering the charts themselves are 
necessary and should be insisted upon. 
But there is no reason why the work 
cannot be done by someone still coming 
up in the organization who may need 
special instruction at the start. 

Thus practical considerations point to 
the desirability of depending upon an 
engineer to train someone and to see 
that the tie-in with existing shop-office 
procedure is handled smoothly. 

In getting ready to make up loading 
charts one of the first things to do is 
to make up a list of machine-tools by 
operation groups, and to find out the 
number of hours per day this equipment 
can be run. Outside of determining 
immediately the layout of the loading 
chart to provide space according to the 
various operation capacities, this in- 
formation in effect builds the picture of 
the shop as it is or will be. 

If the shop is running on a job oper- 
ation basis, past experience has led to 
building up the equipment to satisfy 


approximately the demand for perform- 
ing certain operations characteristic of 
aircraft parts. The range of these 
operations has in effect determined the 
range of the equipment which for the 
most part is more or less universal in 
purpose. 

Therefore, for a job shop it is usually 
satisfactory to divide the operations to 
be charted into major groups, such as 
turning, milling, drilling, and bench. 
Then according to the particular shop, 
the groups are further sub-divided into 
engine lathes, turret lathes, automatic 
screw machines, etc. 

Certain machines, because of similar- 
ity of purpose or operation, are thrown 
in with the main groupings, particularly 
when they are not regularly used. For 
instance, a thread mill with the engine 
lathes. A shaper, used for facing cast- 
ing bases, with the milling machines. 
A hone with the drill presses. A cut- 
off saw with the bench. Unless they 
are used considerably they are not 
rated better than a fraction of a ma- 
chine in capacity. But if any such 
equipment is used steadily it should be 
rated at full capacity, and if there are 
enough units, separated into a special 


Obviously in the case of shops doing 
business as manufacturers, and not as 
job shops, the procedure is somewhat 
different. In the case of the job shop 
each group of machines might be looked 
upon as a reservoir of machine hours 
into which to pour a conglomeration of 
bar stock, tubing, castings, forgings, 
etc. If any group shows on the chart 
over a period of time to be overloaded 
or underloaded, some attempt is made 
to adjust the type or range of jobs com- 
ing in, to balance up machine opera- 
tions, before purchase of new machines 
is considered. 

But with the manufacturer there is 
a different approach. A more definite 
program is mapped out in advance, ty- 
ing together the need of the aircraft 
factory and the shop's ability or equip- 
ment to meet it. Contracts for specific 
lines of parts, to be made over a period 
of many months, are negotiated. The 
man or machine-hours involved arc 
analyzed in detail and the projected 
load charted on a calendar basis to 
determine what equipment must be made 
available, and purchased if necessary. 
From this it follows that the machine- 
tools may include more special-purpose 
(Turn to page 132) 
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PROVED By 7000 Hours’ Service 

Stainless manifolds now standard 
equipment on many famous ships 


N OW, added to the inherent ad- 
vantages of U • S • S Stainless 
Steel for exhaust manifold systems, is 
another fact which cannot be over- 
looked. Stainless manifolds have suc- 
cessfully passed the most rigorous tests 
of all — actual sendee tests of 5000 to 
7000 hours’ flying time. 

. A brief summary of the properties 
of U-S-S Stainless Steel shows why 
it is the logical material for aircraft 
manifold systems — why stainless is 
today the most widely accepted con- 
struction employed both in civil trans- 
port and in U.S. Army and Navy ships. 



2. It stubbornly resists corrosion — remains 
sure or the corrosive products of modern 



These advantages make the stain- 
less manifold the safest, most efficient, 
most all-round economical construc- 
tion ever developed for aircraft service. 
Write today for complete information. 





U-S-S STAINLESS STEEL 



SMOOTHNESS. 


DEPENDABILITY 


IN THE FINEST LIGHT PLANES IN AVIATION HISTORY 



The higher order of performance and lower operating costs 
of "power by Lycoming" are available to you in every leading 
make of light plane. This superiority . . . proved throughout the 
Civilian Pilot Training Program ... is engineered and designed 
into Lycoming light-plane engines with the same skill and pre- 
cision responsible for the famous Lycoming radials, chosen by the 
government to power Army and Navy trainers. "Go Lycoming" 
in whichever light plane you buy or fly . . . for added economy, 
for extra smoothness and for proved dependability. 

YOU CAN RELY ON 


LYCOMING 



FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 





The 150 horsepower Monasco engine is installed in the Ryan S-T- A Special 
at lour points, two of which aro indicated by "A." Thoso are rubber Tibia- 

engine mount "B". "C" is the structure supporting the oil tank. 


SHOCK 



ABSORBING SYSTEMS 


short column; other frame installations and semi-cantilever 
structures will impose on shock struts both compression 
and bending; while in pure cantilever and some semi- 
cantilever installations the shock strut is required to take 
compression, bending and torsion. Heavier walls are 
required to take bending besides column stress, while special 
provisions such as sliding spline, torque tube or “scissors" 
would be necessary to take torsion. 

The Shock Absorbing Qualities o! a Tire 

The principal functions of the airplane tire arc to sup- 
port the weight of the airplane and to cushion this weight 
over the irregularities of the landing field. The airplane 
tire represents an air inflated cushion enclosed within a 
rubberized fabric casing and mounted on a wheel. The 
inherent stiffness of the airplane tire walls when compared 
to that of an automobile tire of the same size is very low, 
therefore it is possible to determine fairly accurately the 
shock absorbing qualities of a given tire from the data on 
air capacity, which depends upon the tire size and the 
inflation pressure. The independent variables of the tire 
size are: outside diameter, the width or the diameter of 
cross-section, and the form ratio, i.e. the ratio of the outside 
diameter to the diameter- of cross-section. The radial deflec- 
tion of the tire subjected to increasing loads and the ellip- 
tically shaped area of contact formed during the deflection 
against a hard flat surface are of prime importance in 
determining the tire loading capacity. 

Since the principal function of the tire is not the dissi- 



pation of the energy, but the cushioning of the airplane 
weight, the tire should possess moderate deflection due to 
impact, ample clearance between the wheel rim and the 
ground when rolling over fairly large obstacles and a cer- 
tain consonance with the elastic properties of the pneu- 
draulic shock absorber. The last quality is essential due to 
the fact that on landing and during rough taxiing the tire 
deflection supersedes that of the properly inflated oleo strut 
and on subsequent rebound the tire should be able to give 
part of its stored energy to the strut before the latter 
reaches its maximum stroke, so that no excessive bouncing 
would occur. (During the working stroke, when the air- 
plane mass is deflecting downward, damping in the tire 
tends to decrease this downward motion. On recoil stroke, 
when the tire tends to return to its original shape the mass 
of the airplane is moving upward and the damping in the 
tire again tends to minimize this upward motion.) 

absorption curves obtained from the i 
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DEFENSE 




20 million dollars rightly takes precedence over 
all other considerations. 

commercial BEECHCRAFTS will 1* manufac- 
tured. Orders will be accepted and delivery dates 
assigned subject to Government approval. Major 

order is placed and Government release of the 
parts for that particular order is granted. Deliv- 
eries thus will be somewhat delayed and those who 
wish to obtain commercial aircraft are advised to 
anticipate their needs by several months. 



in the Defense Program. 


BEECH AIRCRAFT CORPORATION 

6411 CENTRAL AVENUE . WICHITA, KANSAS, U.S.A. 
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AMERICAN CABLE 


(STAINLESS STEEL) 


Ain&iajjt Go^ioli 


• Army and Navy specifications are ex- 
ceeded by American Cable's "KORoDLESS" con- 
trols. They will not corrode under any conditions 
so far encountered in flying. Indeed, they cannot 
since they are 18/8 stainless steel through and 
through. And they can be fitted with TRU-LOC 
end attachments — the fitting that develops 100 
per cent efficiency. 

• American Cable engineers pioneered and 
developed preformed rope. This development put 
a stop to dangerous, insecure splicing. It made the 
cable last longer — made it resist bending fatigue 
so successfully that smaller diameter and lighter 
sheaves could be adopted. It made possible the 
100 per cent efficient TRU-LOC fittings. 

• Available in galvanized, tinned or 
"KORoDLESS" (stainless steel) American Cable 
Aircraft Controls have done much to advance the 
safety of flying. They meet every Army or Navy 
specification. Use American Cable controls and 
fittings in your craft. Made by the manufacturers 
who are "In Business lor Your Safely. " 

• American Chain & Cable Company's air- 
craft cables are available in both Pre formed and 
Non-Preformed — although Government specifica- 
tions no longer include the use of Non-Preformed 
as standard practice. 


AMERICAN CABLE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc 




The B.M.Vlf. 116 Aircraft Engine 

Designed to fill the need for a medium-powered vee-type 
engine for advanced German training purposes, the B.M.W. 

116 represents a field given serious attention by Germany. 

By Paul H. Wilkinson Consultant, Diesel Aviation 


T HE B.M.W. 116 aircraft engine pri- 
marily was designed to 611 the need 
for a medium-powered vee-type engine 
for advanced training planes in which 
pilots could gain experience before pass- 
ing to Brst-line fighting planes equipped 
with high-powered vee-type engines. Al- 
though little has been heard about this 
B.M.W. engine it was developed about 
the same time as the Junkers Jumo 210 
which is of the same basic type with 
inverted water-cooled cylinders. The 
German Air Ministry chose the Junkers 
Jumo 210 for training purposes for 
the Luftwaffe and so the B.M.W. 116 
never was placed in production. 

The field of the medium-powered 
vee-type engine is an important one and 
it has been given serious attention in 
Germany and England. Engines with 
power outputs of approximately 600 

hp. are much cheaper to build than 
engines of 1,200 hp. and their fuel and 
lubricating oil consumption is less. They 
give an excellent performance to ad- 
vanced training planes and eliminate 
tying up first-line planes for training 
purposes. Furthermore, they reduce 
danger of crashes as the planes in which 
they are installed can have lighter wing 
loadings and lighter power loadings. 

The B.M.W. 116 engine with its dis- 
placement of 1,267 cu.in. and output of 
600 hp. at 11,800 ft. is in the same cate- 
gory as the Junkers Jumo 210 (1,202 
cu.in. displacement and S4S hp. at 13,750 
ft.) and the Rolls-Royce Kestrel (1,296 
cu.in. and 745 hp. at 14,500 ft.). These 
engines pinch-hit in training planes 
for the more powerful Junkers Junto 211 
and Mercedes-Benz DB 601 in Ger- 
many, and the Rolls-Royce Merlin in 
England. Here in the United States 
we do not have an engine in this cate- 
gory with which our pilots can obtain 
experience before graduating to the 
Allison. 

In design and construction the 
B.M.W. 116 is a conventional vee-type 
engine with twelve water-cooled cylin- 
ders arranged in two inverted banks 
with an angle of 60 degrees between 
them. Each cylinder block is attached 
to the crankcase with fourteen long 
hold-down studs passing through por- 
tions of the block adjacent to the com- 


bustion chambers in the cylinders. This 
arrangement transmits stresses in the 
cylinder heads direct to the crankcase 
without the need for flanges on the ends 
of the cylinders and short studs and 

Two inlet valves and two exhaust 


valves are provided in each cylinder and 
they are actuated by overhead camshafts 
driven by vertical shafts at the rear of 
the engine. The intake manifolds are 
attached to the inside of the cylinder 
blocks and the exhaust openings arc on 
{Turn to page 152 ) 
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SPECIAL 4 to 24 MONTHS 
AVIATION TRAINING 



Go&vults National Defense 


California Flyers gives you the opportunity to answer the call of 
aircraft plants and airlines for more skilled men with a training 
program geared to national defense needs. This training, by 
concentrating on the practical, thorough and proven instruction 
specified by the industry itself, prepares you in this short space 
of time not only for a position, but a career, in aviation. So 
highly approved is California Flyers training, we cannot supply 
U be demand for our graduates. 

This intensified instruction places you in Production Mechan- 
Aircraft Drafting in 4 months, Master Mechanics in 12 
months. Aeronautical Engineering in 14 months and Commer- 
ial Piloting in 10 to 24 months. And by thus cutting down the 
time between enrollment and employment, the student not only 
. position to support himself in a shorter time, but finds 
hat his tuition and living costs are greatly reduced. 

Why is there such a demand for our graduates? 

. s obvious once you have heard the complete story of this famous 
chool. Its founders believe that aviation should be taught in a school 
where the student remains an individual — learning aviation as it 
rertains to his individual ambitions and qualifications, and by so doing 
rreparing him for the responsibilities of leadership. This way the gradu- 
te is prepared to meet today's aviation problems and to contribute to 
tomorrow's aviation advancement. This is the way today's leaders 
learned. Only this way can a training program be built for the industry, 
on industry s specifications. They bell 

woven and that a student 1 ' ' ' 

these important divisions, 
be taught in an environme 
the greatest number of men actively engaged in aviation. This is why 
California Flyers is located in the heart of the world's aviation capital 
on the world's busiest test field. 


If this is the kind of school that you would 
like . . . friendly, modern and thorough; if it is 

log. just off the press, tells today's story of avia- 

courses and how easily and quickly you can 1 
come a California Flyers man, doing your si 
for national defense. 


Approved by the Civil Aeronautics Authority of the United States 
Government for Flight and Ground and Master Mechanics Courses 



that the entire field of 
rnd piloting arc all closely tnter- 
n in a school that teaches all of 
hey believe that aviation should 
activity, taught where there is 


LEARN ABOUT THIS COMPLETE RANGE 
OF PRACTICAL CAREER COURSES 

CALIFORNIA FLYERS, INC, Sdvovl ot Awortawio, Drpt AV-I2. 




'IMMEDIATE ACTION REQUIRED 
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H olley Aircraft Carburetors have flown 
approximately a million and a half 
hours . . . equivalent to six hundred and 
thirty round trips to the moon, at an aver- 
age speed of two hundred miles an hour. 

Day and night, winter and summer, year 
in and year out, Holley Aircraft Carbu- 
retors are winging their way over land and 
sea ... on the world’s leading transport 


and military aircraft. 

Thirty-live years of highly specialized 
carburetor experience give Holley engi- 
neers a knowledge of aircraft carburetor 
requirements unsurpassed in the aircraft 

This valuable background of experi- 
ence is available to all who are seeking 
maximum carburetor performance. 


HOLLEY CARBURETOR COMPANY • AIRCRAFT DIVISION • DETROIT. MICHIGAN 


HOLLEY 


AIRCRAFT CARBURETORS 
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Test Pilot Gordon 
w iff now report. . 



And production will start all over again on several 
thousand dollars' worth of airplane. But this time, 
there will be no skimping on control system bearings. 

Unusual, you say, for a ship to fail on the test-hop 
because of poor-quality ball bearings in flying controls? 
It has happened. But it's a hard way to learn a simple 
lesson. Why not learn it this way: 

If you're in Purchasing, check prices and you’ll find 
that Fafnir Ball Bearings represent only a tiny fraction 
of the cost of the ship whose performance they insure. 

If you're in Production, read* about more titan a 
hundred Fafnir inspections that show you why these 
bearings slip into place without "grief"; why their 
close tolerances are uniform, their fit dependable. 



If you're in Engineering, study* the capacity/weigh l: 
ratio of Fafnir Aircraft Ball Bearings, their low unit 
loading, their accuracy of ball-and-race contact, anti 
do as increasing numbers of aircraft engineers are 
doing-letter "Fafnir" right on your sketches. 

Then, on the test-hop or the ship's five thousandth 
hour, you'll find flying controls tuned to hair-trigger 
sensitivity, completely responsive, yet completely fric- 
tion-free. The Fafnir Bearing Company. Aircraft 
Division. New Britain, Conn, 

vantages are fully covered in Fafnir literature. And there's a 
Fafnir Aircraft Engineer whose ten years’ experience in this field 
can help you adapt "the most complete line in America" la your 
oum specific needs. Write for special Aircraft /tearing Catalog. 

FAFNIR 

Hull Hearings 

FOR AIRCRAFT ENGINES AND CONTROLS 
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BUYER S LOG BOOK 


Adaptability of hydraulic to aircraft accessory actuation is well illustrated 
by introduction of the Pesco piston pump, Model 442 by the Pump Engineer- 
ing Service Corp., of Cleveland, Ohio. This new Pesco unit may be used 
as either a pump or a hydraulic motor. As a motor it will actuate mechan- 
isms just as an electric motor would. Rotation as a motor can be in either 
direction through controlling flow of the hydraulic fluid. High pressure and 
efficiency can be maintained at any speed from as low as 50 r.p.m. up to 
4,000 r.p.m. The overall efficiency as a motor is said to be in excess of 
80 per cent, and the unit gives a 5 hp. output, or approximately 1 hp. per 
.8 lb. The Model 442 Pesco pump is a very compact seven cylinder unit 
employing the well established "Waterbury” principle. It is capable of 
developing 1,500 lb. per sq.in. continuous duty pressure, or more than 2,000 
lb. per sq.in. pressure intermittently. Continuous duty operating speed is 
up to 3,500 r.p.m. and intermittent speed up to 4,000 r.p.m. — Aviation, 
December, 1940. 


Developed for testing aircraft generators, vacuum pumps, hydraulic pumps, 
alternators, etc., the Aero test stand offered by U.S. Electrical Motors, Inc., 
Los Angeles, is of 15 hp. capacity and has a speed range of 1,900 to 13,000 
r.p.m. Use of the test stand will determine whether generators will carry 
the rated load through normal operating speeds, and whether the clutch will 
remain engaged throughout the normal engine operating speed and disengage 
at a predetermined speed. Positive speed changing may be affected to 1 r.p.m. 
through the vari-couple drive from a constant electric motor. A positively 
driven magneto generator and calibrate speed indicator accurately show the 
output r.p.m. of the test stand. — Aviation, December, 1940. 

Eight distinct new advantages are claimed for the Veeco drafting machine 
offered by the V. & E. Engineering Co., Pasadena, Calif. Of special interest 
is the combination automatic and manual indexing feature. Other advan- 
tages listed include a positive band-tightening device, smooth elbow brake, 
flexibility, full circle baseline setting, central skid button, positive scale holder, 
and large protractor for easy reading. — Aviation, December, 1940. 



■i ■ • -US' 




Each new development in the field of blueprinting, whiteprinting, or drawing 
reproduction finds a ready response in the aviation engineering departments 
which are probably the world's leading producers of square yards of engi- 
neering drawings by a wide margin. So there will doubtless be much interest 
shown in the new Ozalid Model “F” medium price fast printing whiteprint 
machine introduced by the Ozalid Corp., Johnson City, N. V. In the Ozalid 
Model “F" the printer and dry-developer are combined in one compact unit 
easily installed in any drafting room. Although it comprises all the facilities 
needed to reproduce dry-developed Ozalid whiteprints in less than 2 min., 
the machine requires less than 14 sq.ft, of floor space and is claimed to use 
less than one-half the electrical energy of earlier printers of equal capacity. — 
Aviation, December, 1940. 


A considerable number of the newly announced Lindberg Cyclone Produc- 
tion box-type tempering furnaces are already in use in the aircraft industry 
due to the value of this furnace for accurate heat treatment of aluminum 
sheets and castings, tempering of steels, stress relieving of welded structures, 
etc. Standard temperature ranges are 200 to 850 deg. F. and 200 to 1,250 
deg. F. Heating is rapid and uniform due to the high velocity circulation of 
hot air within the furnace by means of a pressure blower type fan. — Aviation, 
December, 1940. 


A light for locations where no electric current is available, lor where it is 
hazardous to introduce electric extension, cords, the storage battery emergency 
lamp introduced by Stewart R. Browne Mfg. Co., Inc., New York, N. .Y., 
should prove valuable for many aviation activities, including emergency uses 
around airports, emergency repair work away from airports, and various 
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Lindberg electric tempering furnace 



uses in connection with aircraft factory work during these days of 24-hr. 
shift work. — Aviation, December, 1940. 

Made in various sizes, universal adjustable die sets which are a great aid 
in reducing time to get into production on sheet metal punching and notching 
operations have been developed by S. B. Whistler & Sons, Inc., of Buffalo, 
N. Y. Once in the possession of the user these adjustable die sets may be 
rearranged as often as the manufacturer desires for various jobs of punching, 
perforating, or notching. One firm recently made a set-up with this equip- 
ment in less than half the time and about one-twentieth of the cost previously 
required by other methods. — Aviation, December, 1940. 

A new hydraulic selector valve comes from Fleetwings, Inc., Bristol, Pa. 
Designed to operate landing gear retracting systems and other two-direc- 
tional airplane parts requiring intermittent operation, Fleetwings’ B-l-E 
selector valve will operate without seizure from below 40 deg. F. to above 
200 deg. F. Outstanding feature is a centering spring and electric releasing 
mechanism, so arranged that, when the valve has functioned, an electric 
switch, or switches in series, are closed which release the centering spring 
to return the valve to its neutral position where unrestricted flow of the 
circulating fluid is again established. While designed to return to the inactive 
position automatically, the valve can be returned manually without interfering 
with the automatic device, which is a separate unit. The valve is fully 
balanced, requiring a minimum force (3 to 4 lb.) to operate over and above 
the force used in overcoming the centering spring. Care has been used to 
enable easy disassembly and assembly by ordinary mechanics. Weight, com- 
plete with automatic return mechanism, 2.1 lb. — A viation, December, 1940. 

With the aircraft industry seeking for large volume production, Tinnerman 
Products, Inc., of Cleveland, Ohio, step forward with their new speed nut 
fastener. While speed nuts have been used on commercial airplanes for some 
time, they are now applicable for cowling, control and instrument assemblies on 
government ships. Molybdenum content is being used for overcoming fatigue 
strain and the tendency toward crystallization. — Aviation, December, 1940. 

Throw a flyer and experienced radio man together, mix well, and you get the 

newly formed Air Safety Radio Corp., Armonk, N. Y., producers of a miniature 
portable aircraft and entertainment radio. This receiver is a pocket sized, 2 band 
set, 9£ x 4{ x 3, and is operated by earphones or speaker. The set can be used 
by students for communication with the local control tower and solves the prob- 
lem of communication with the weather bureau from hotel or other localities. 
Company also manufactures new automatic radio compass operating on static 
free ultra high frequency wave lengths. Aviation, December, 1940. 

(Turn to page 94) 



Whistler universal die sets 


Hydraulic selector valve 
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THEIR LONG PEDIGREES 
ARE STAR-SPANGLED 



The qualities that make winners are not developed 
in a day. The CESSNA T50 TWIN is today's repre- 
sentative of a long line of winners. For since 1911, 
when aviation was an infant industry, Cessna engi- 
neers have been building . . . developing . , . refining 
. . . improving. The distinguished predecessors of 
the T50 TWIN won many trophies . . . many honors 
. . . including the official title of "The World's Most 
Efficient Airplane" . . . today’s T50 TWIN is adding 
to their laurels. 


CESSNA AIRCRAFT COMPANY 

WICHITA, KANSAS, U.S.A. * Cable Address: CESSCO 

Contractors to the U. S. Army Air Corps and the Royal Canadian Air Force 




Let's look into this. In the rolling, reeling and sizing operations 
which follow piercing, continued watchfulness is stressed. Alert, 
wholehearted cooperation of OHIO craftsmen is a big factor in main- 
taining OHIO Quality. Important, too, is a high sense of individ- 
ual responsibility. 



As raw tubing comes from the "pickle” bath, where all scale is re- 
moved before cold drawing operations begin, a second inspection 
culls out any tube with surface imperfections that might be covered 
up by cold drawing. Men who make these inspections appreciate 
the importance of their jobs. 

In making seamless tubing, machines and methods are important. 
But it is men who safeguard quality. 



Wheleael dutu/U and mi/atm amihieiy quality ale im pedant, it pay! 
ts HSe Ohm Quality SeumteU 'luliny. We neeommeeul that yen lly it. 






Broadening their line to include fully automatic generating plants with 
capacities from 1 kw. to 200 kw., and designating them as the “Master" series, 
the Bardco Manufacturing I Sales Co., Los Angeles, Calif., makes available 
stand-by power units of special interest to aircraft factories, airports, and 
radio communication stations. Features of the Bardco stand-by plants include 
three-second "on the line" starting, a special voltage regulator developed 
by Bardco engineers, extreme compactness, automatic transfer and starting 
switches, special safety controls, etc. — Aviation, December, 1940. 


A machine tool fixture which provides for universal set-ups for drilling, 
milling, and grinding machine is offered by the Wesson Co., Detroit, Mich. 
Known as the Wesson Universal angle plate, this device will help to extend 
the capabilities of existing equipment in many shops, thus helping to speed 
national defense activities where new universal machines may be on order 
but not yet delivered. — Aviation, December, 1940. 


A streamlined filing machine, Type FA-18, has been announced by Grob 
Brothers, Grafton, Wis., builders of die making machinery. Standard throat 
size is 18 in. but 30 in., 36 in., or larger throat machines may be obtained. 
The machine is only 60 in. in overall height, occupies but 23x40 in. of floor 
space, and has no exposed moving parts except where the files are passing 
through the working zone. A variety of types and sizes of files are carried 
in stock and special files are made to order. — Aviation, December, 1940. 


Lighter and more compact and portable than any previous sound-level instru- 
ment commercially available, a new decibel meter has been developed by 
Walter Mikclson and others of the General Electric Engineering laboratory, 
Schenectady, N. Y. Weighing 19 lb, and having a range of 24 to 120 
decibels, which is roughly from the rustle of leaves to the scream of a factory 
whistle, the new G.E. sound-level meter may be used for any sound-level 
study, including airplane cabin noise, engine or propeller noise, etc. — Avia- 
tion, December, 1940. 


Latest arc welder improvement of interest to aircraft people is the automatic 
start and stop device introduced by the Wilson Welder & Metals Co., Inc., 
New York, N. Y., to eliminate the waste incurred from frequent idling of an 
arc welder between jobs. The device is for use on any magnetic starter, 
motor generator arc welder which is driven by an a.c. motor. With the 
Wilson device the operator starts the welding unit by touching the work with 
his electrode holder. When welding is interrupted the machine automatically 
stops after a time delay which may be set between J; and 1J min., preventing 
undesirable frequent stoppings as in the case of a tacking job or similar work. 
— Aviation, December, 1940. 


Designed as a companion to the J-hp. unit introduced last spring, the DeVil- 
biss Co., Cleveland, Ohio, is now offering a i-hp. portable air compressor 
unit for operating small spray painting outfits. Doubtless the new unit will 
find wide application for service work in small aircraft shops and hangars. 



Wesson Universal ancle plate 
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Encased in a streamlined housing, the new DeVilbiss Type NKB weighs 
only 72 lb., is readily portable, and is equipped with four swivel casters. — 
Aviation, December, 1940. 

Searchlights so powerful that they make it |iossible to read a newspaper 
by the light of a beam originating 12 miles away, are now being supplied 
the U. S. Army for anti-aircraft defense by the General Electric Co., Schenec- 
tady, N. Y. The lights generate 800,000,000 cp. and are fully portable. — 
Aviation, December, 1940. 

A novel nozzle for gasoline hose use has been introduced by the B. F. Goodrich 
Co., Akron, Ohio.. The Goodrich flexible nozzle is made of synthetic rubber 
and is so constructed that it discharges static electricity by providing a ground, 
thus preventing any dangerous sparks. A set of spiral brass wires are built into 
the stiffening ribs of the nozzle and extend to the metal coupling for discharging 
any static into the hose. The ribbed construction of the nozzle provides for 
complete venting of the filler opening, thus reducing “blow-back”, permitting 
faster filling and avoiding waste of gasoline or dangerous splashing of gasoline 
over the airplane. — Aviation, December, 1940. 

Added versatility has been built into the newest DoAll internal and external 
band saw and filing machine, known as the Super DoAll. Built by Conti- 
nental Machines, Inc., Minneapolis, Minn., the newest DoAll has a power 
work feed and mechanical control over curvature of the cut, completely 
eliminating hand guiding by the operator. This machine accommodates saws 
up to 1 in. wide as well as the usual range of narrow saws used in contour 
sawing. Numerous other improvements and refinements are incorporated in 
the Super DoAll. — Aviation, December, 1940. 

Developed for handling 1,000 to 3,000 lb. loads, the LT-40 lift truck is offered 
by the Towmotor Co., Cleveland, Ohio. Powered by a 22-hp. four-cyltnder 
gasoline engine, the LT-40 travels at speed of 1 to 10 "m.p.h., with two 
speeds in each direction. A unique hydraulic lifting and tilting system makes 
it possible to lift and stack its rated load to heights of 7, 9 and 11 ft. — 
Aviation, December, 1940. 

Magnetic removal of iron and steel particles from oil flow is featured by the 
Frantz Fcrrofilter, Model OP, designed by S. G. Frantz Co., Inc., New York 
City. Heart of the FerroFilter is a stack of strongly magnetized screens enclosed 
in a casing through which the oil flows. Catching particles as fine as 1/25,000 
in., the screens nevertheless offer comparatively little resistance to flow and are 
non-clogging, allowing high capacity in small space. Weighing about 40 lbs., 
the FerroFilter Model OP has rated capacity of 20 gal./min. requiring power 
of 115 volts D.C. Height, center of inlet to top of outlet, 8§ in.; diameter of 
body, 6J in. — Aviation, December, 1940. 
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NATIONAL AVIATION 


British Get Bombsight? Best Guess is Yes 

Automatic Destruction if Nazis Get it 


It wouldn't be cricket to print 
the dope on what is happening 
about the bomb sight, even if 
one should come by the infor- 
mation. But you can add up 
the reports and write your own 
opinion. Here they are. 

There is no such thing as 
“the” bomb sight. The Army 
has one and the Navy has one. 
Both have variations. Not long 
ago, when the Washington "ob- 
servers" said the United States 
had released to Britain an “out- 
moded” type of sight, which 
nevertheless is highly effective 
but not as accui-ate as the 
“secret” sight, they made a 
slight mistake. What the Brit- 
ish got was the Army's latest 
sight. 

This all stands to reason. The 
Administration, meaning the 
President, feels that the front 
line of the United States is 
across the water. He has tre- 
mendous public support in this 
opinion, to say nothing of the 
military. Is FDR, Commander 
in Chief of the Army, going to 
withhold anything he can give 


the British which might mean 
the difference between their 
success or defeat? Not likely, 
especially when Britain is only 
asking for the model from which 
to build her own. 

The one reason why Britain 
should not have it, of course, 
is that the Nazis might get 
hold of it from a captured 
plane. The answer to this is 
reported to be an automatic 
bomb-mechanism which destroys 
the sight at the will of the pilot, 
or when the plane crashes. If 
this is not enough, your fur- 
ther pro-British argument is 
that no country has a monopoly 
on bomb sights. 

Dropping projectiles from 
airplanes at targets is a sci- 
ence that is based on a few in- 
variable principles. Every ex- 
pert in that line knows them. 
It would be surprising indeed 
if, with the fate of nations de- 
pending to such a large extent 
on aerial warfare, one country 
could for very long outsmart 
the rest by a wide margin in 
bomb sighting. 


Fly Wheat & Cement? 

An air cargo showdown is 
coming nearer, step by step. 
When it will come is unpredic- 
table. An air traffic rush coin- 
cident to the "emergency” 
might bring it on. Tough ques- 
tion for CAB is what to do 
about the Railway Express con- 
tracts with the airlines. Indi- 
vidual airlines could cancel, but 
it might be difficult to bring 
cancellation by all linos. 

Everybody is interested in 
the “Selig Report,” sponsored 
by the General American 
Transportation Corp., which 
warns the railroads that an 
airline-truck service tie-up 
would be disastrous for the 
rails. Those low air freight 

as silly as they sound. Glenn 
Martin has said there are 
planes on paper that can carry 
wheat at steamship rates; other 
good authorities say that, given 
ideal conditions, they could fly 
cement economically. 

The railroads are deeply con- 
cerned; if such statements are 
only partly true, the air boys 
could rip the pants off the rail 
boys in the not far future. 
Some observers say that rail- 
road financiers are quietly try- 
ing to save themselves by mus- 


CAA Prepares 
To Build Airports 

Selection of the airports to 
be developed with CAA’s $40,- 
000,000 appropriation is in the 

hands of Army, Navy, Admin- 
istrator Connolly, and Major 
Lucius D. Clay, an Army en- 
gineer who has been made sec- 
retary of the approval board 


(Secretaries of War, Navy, and 
Commerce) which makes the fi- 
nal decision. 

Plan is to build civil fields 
with military utility. It is not 
now intended that military 
units will be based at the 
field — simply that they will 
provide valuable auxiliary fa- 
cilities. However, the needs of 
the Air Corps are expanding 
so fast that the CAA fields may 

B1 Most d of the limited funds 
available will be used to im- 
prove existing fields, though a 
few new fields will be built. 
The fields have to be owned 
by some public body, which 
must furnish land and build- 
ings and agree to maintain 
them. CAA contribution is lim- 
ited to construction of actual 
flying facilities — runways, 
lights, radio, etc. 

Army and Navy submitted 
lists of fields they would like 
to see built to Administrator 
Connolly. Working with Major 
Clay and local representatives, 
he has boiled the list down to 
a group of projects that can 
be handled with the money he 
has, and has submitted the list 
to the approval board. 

CAA does not intend to set 
up an elaborate construction 
department to handle this work. 
It will choose the projects, set 
general standards, and turn 
over the actual construction to 
other federal agencies. 


During six years of instruct- 
ing in aeronautics at the Rhode 
Island State College, Dr. Nich- 
olas Alexander has devised a 


plan under which students 
build as they learn. Students 
turn out all sorts of models, 
embodying the aerodynamics 
they are studying; also build 
actual plane parts. The course 
is turning into one of the coun- 
try's good laboratories of the 
air. They are building their 
own weather bureau for use in 
connection with CPTP partici- 
pation. Regular credits are 
given for ground school work. 
The school is going to buy its 
own plane on which it expects 
students can take time at $2 


Pan Am Escadrille 

Cuba and Ecuador got to- 
gether recently and organized 
an Inter-American Escadrille, 
with pretty good results. Fol- 
lowing up the idea. Nelson A. 


lies, c 


ecting i 


the 


Department of several 
government heads, and outlined 
the plan. Everybody listened 
with interest while Mr. Rocke- 
feller suggested $130,000 of 
federal money to provide planes 
and instructors for one year’s 
training. Army and Navy men 
thought we should stick to our 
own training of t * ' 


i the a 


. But ii 


back of everybody’s mind v 
the need for some hemisphere 
flying plan to off-set the Nazi- 
Fascist attractions down there. 
Something may come of it, in 
some form or other. The Na- 
tional Aeronautic Association 
listened but said nothing, as 



AMONG THE HONORS recently presented In the aviation industry, special interest attaches to 
the Collier Trophy, awarded annually by the NAA and donated by the late Robert J. Collier. 
This year's presentation was to the airlines of the United States for their high record of safety, 
with special recognition to Dr. Walter M. Boothby and Dr. Walter R. Lovelace, III, of the Mayo 
Foundation for Medical Research and Education (I.) and to Capt. Harry C. Armstrong (r.) of the 
Army Medical Corps, for their contribution to the safety record through their work in aviation 
medicine and pilot fatigue. President Roosevelt will make the award at the White House. 
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SPOT CHECKING 

C. C. Carlton, vice-president of 
the Motor Wheel Corp., has 
been made permanent chairman 
of the committee set up by the 
automobile manufacturers to or- 
ganize plane parts production. 
William J. Cronin of the Auto- 
mobile Manufacturers Associa- 
tion is his assistant. 

Self-sealing tanks are now in 
production by B. F. Goodrich 
under a $2,000,000 contract to 
deliver orders in 60 days. 
Heated flying suits, in which 
rubber conducts electricity 
trary to Ohm’s law, have 
submitted to Air Corps for 
tests. 

NAA criticises CPTP : 

such low instruction contract 
rates that civil operators ti 
ing for Air Corps get the 
instructors. 

Model flying gains; 25( 

model fliers in 200 affiliates of 
Academy of Model Aeronautics 
(NAA) had 500 meets in past 

route was denied to Braniff, 
EAL and CSA; CAB said it 
was unjustified. 

1000 Allison engines per month 
will be the production rate 
within a year, C. E. Wilson, GM 
acting president, predicts. 


Aviation gasoline production is 

about 1,100,000 lbs. per month; 
domestic consumption 463,000; 
export 300,000; storage for fu- 
ture 350,000. 

Kelett Autogiro occupies addi- 
tional building in Phily; 85,000 
more sq.ft; has $1,000,000 in 

orders for flaps, tail assemblies, 
engine mounts — for plane com- 

Air base and other sites, under 
“destroyer deal” with Britain 
for use of Bermuda, Bahamas, 
Jamaica, Antigua, St. Lucia, 
British Guiana and New Found- 
land, have been agreed upon, 
and published by Navy. 

Air mail pickup, All American 
Aviation, starts on Pittsburgh- 
Williamsport, Pa., Dec. 2, 
snatching 11 route stations. 
Italian planes are reported fuel- 
ing at sea from new type sub- 
marine tanks, greatly stretch- 
ing bombing range. 

20 Boeing “flying fortresses” and 
Sperry bombsight go to Britain 
in a deal by which the British 
releases engines to equip 41 
heavy bombers for the Army. 
Swap includes 26 Consolidated 
B-17C bombers now under con- 
struction. 


Things Not to Do 

Civil Aeronautics’ rules for 
safe flying are three: (1) Don’t 
stall; (2) Don't stall; (3) Don’t 
stall. Here are some other 
things not to do: Don’t take 
off with a faulty engine; a pilot 
did, and he and his passenger 
were killed. Don’t disconnect 
things, especially the controls, 
and forget to hook them up 

crashed. Don't neglect to in- 
spect your controls; four pilots’ 
sticks recently came out, and 
they crashed. Don’t be over- 
confident; most beginners think 
they arc good when in fact they 
are nothing but hams; a pilot 
took off with a faulty engine, 
it stopped, he passed over a 
good field, crashed in a poor 
one. Absent-minded folks 
should stay on the ground; a 
pilot forgot to turn his fuel 
valve full open, crashed, in- 
jured three onlookers and him- 
self seriously. Crop dusting is 
a job for experts and for air- 
planes in a-1 condition; a 
duster, in a plane whose certifi- 
cate had expired, was pulling 
pretty ones at the end of the 

dropped, killed. Don’t watch 
one obstruction and forget an- 
other; a pilot, taking off, cleared 
some people launching a glider, 
hit a tree, killed a girl passenger 
and himself. . . . Thera's a 
big batch of accidents every 
month; causes pretty much the 
Don’t be a sucker for old 

tricks. 

Air Education Flopped 

Months ago the Office of Edu- 
ition outlined and proposed to 
itiate a program of instruc- 
on in aeronautical matters 
through the entire school sys- 
! country. Sen. Pat 
McCarran introduced a bill au- 
thorizing such a program. 
Neither Congress nor the Office 
of Education has gone ahead 
; plans. Both are 
criticised for this failure in a 
recent statement issued by the 
National Aeronautic Associa- 


Ten Flying Scholarships 

For would-be pilots who can- 
it get training through the 
CPTP or otherwise, the Volun- 
Pilots Training Fund of 
New York, headed by Princess 
Ekatrine Obolensky, has raised 
fund from voluntary contribu- 
rs which is used to pay for 
flight “scholarships." The other 
day Stanley Howe, secretary to 
Mayor La Guardia, awarded the 
first ten scholarships. The fund 
managers expect to provide for 
a hundred students in all, to be 
trained under CPTP standards. 


THE WASHINGTON! 
WINDSOCK 

By BLAINE STUBBLEFIELD I 

Strategic Waste of Time 


The bewildered layman, adding up expert testimony and 
the CAB report on the Lovettsville accident, concludes 
that lightning never bothers airplanes, but this time it did. 

* information they 

The railroads are slowly fastening their tentacles on air 
transport; they've got to or lose their hides. Some on- 
lookers say all present airline management will be forced 
out if it doesn't resist. 

Air express packaging will be a problem. Stoppers will pop 
out; bottles will bust; cans will. bulge; cats will collapse; 
and so will the management. 

living and working quarters will accommodate almost en- 
tire population. Military objectives will be scattered in the 
country. Destroying cities will be a strategic waste of time. 
Commercial flying boats may be used less and less in future, 
even for oversea work, as adequate land port facilities 
become available at all cities for more efficient land planes. 
Dr. Edward P. Warner's term as member of the Civil Aero- 
nautics Board expires Dec. 31. We hear o:‘ 
candidates. Warner is vice chairman of the board. 

The Stubblefield award is halved; to Britain, world's great- 
est seapower, for proving at Taranto that airplanes can 
sink battleships: and to American Airlines for a 3-page 
news release selling air travel on the fact that many of the 
Line’s pilots are former football players. 

Pickup-and-drop mail service on twelve routes serving 450 
towns is in the works for New England. Several regular 
operators have intervened as All-American applied for 
extensions, but others say it will benefit the main lines. 

The National Defenders in Washington are not only at peace 
on Saturday afternoon but they stack arms at lunch time 
every day. With few exceptions, for which we give thanks, 
they lunch till three and go home at four-thirty. 

No Duck Chasing — Student flight behavior recording instru- 
ments have been developed by Dr. Brian O'Brien, director 
of the University of Rochester Institute of Optics. One 
electrically operated camera records the student’s head, 
eye and foot movements; the other, synchronized with the 
first, makes a continuous record of the plane's instrument 
board; convex mirrors also throw in the position of the 
horizon for good measure. Instructor can check over the 
trip with student. This work is being done as an outgrowth 
of a program, sponsored by CAA, to study the visual reac- 
tions of students as compared with veteran pilots. This is 
probably all to the good but we wouldn’t have liked it 
when we were a student and used to chase ducks off that 
lake near San Antonio. 

The National Defenders in Washington are not only at peace 
on Saturday afternoon but they stack arms at lunch time 
every day. With few exceptions, for which we give thanks, 
they lunch till three and go home at four-thirty. 


AVIATION. December. 





AVIATION DEFENSE 







102 


AVIATION MANUFACTURING 
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STRUTHERS DUNN, Inc. 


AVIATION PEOPLE 






PRECISION not only with respect to the visible and measurable 
— but precision in control of the unseen elements 
that can so greatly effect bearing endurance. It 
is this complete precision from the ray material 
to the finished product that is the heart of 
New Departure's reputation for extreme reliability. 
New Departure, Division of General Motors, Bristol, 
Connecticut, Detroit, Chicago and San Francisco. 


NEW DEPARTURE 

THE FORGED STEEL BEARING 
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TRANSPORT AVIATION 



in the Penn-Central crash at 
Lovettsvllle Aug. 31, killing 25 
persons, the pilots probably 
were disabled by a severe light- 
ning discharge. This conclusion 
was anticipated by most com- 
petent observers. There was no 
definite evidence of the dis- 
abling of the pilots, but the Bu- 
reau was forced to accept it as 
probable because all other 
causes within reason were elim- 


fixed to produce com- 
n equal, to the' cost of 
; mail by air? If not, 


erating expenses and for non- 
mail revenues? We'don’t know 
•when there will be a decision. 


Washington (Aviation Bu- 
reau)— T he extent to which 
factory space urgently needed 
for military production shall 
be used for manufacture of 
transport airplanes is still be- 
ing tHra’shed out inside and out- 
side-f^e government. But it has 
now'Jbeen decided that some 
commercial production will con- 
tinue- The appointment of a 
priorities committee on com- 
mercial planes is not, as might 
be assumed, the signal that re- 
strictions are in the offing. 
Rather it marks administration 
determination that civil manu- 
facture shall have some pro- 


Army was pushing for a com- 
plete embargo on production of 
transport airplanes. With Boo- 
ing flying fortresses standing 
idle at the factory waiting for 
engines, it could see no sense in 
letting the airlines have new 
equipment. The Defense Com- 
mission, however, took a pre- 
cisely contrary view. 

The dispute, reportedly, went 
clear up to the President. He 
stood with the commission, and 
it was decided that “a healthy 
air transport system is an es- 
sential adjunct to national de- 
fense.” The priorities commit- 


Transport Operators Meet With CAB Dec. 2 

To Consider Revision of Mail Rate Basis 


Commercial Production 
To Be Continued 


Lightning Disabled Pilots 

The Safety Bureau of the 
Civil Aeronautics Board, after 
long investigation, found that 


TransatlanticMovesSouth 
To Ride the Trade Winds 
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encountered heavy headwinds I 
westerly, and rough* water on 
the Horta Harbor, causing de- 
lays. On the new South Atlantic 
crossing, the easterly ti*ade 
winds blow so regularly that 
they can be counted on. They 
are the same winds that blew 
the old sailing clippers to the 
New World. The 3,000-mile hop 
calls for additional fuel tank 
capacity; but this same ca- 

Horta when necessary* on the 
eastbound run. PAA officials 
believe the new arrangement 
will enable them to haul double 
the number of passengers out 
of Lisbon this winter. 

Reports were circulated that 


have started discharging only I 
"A” signals in all quadrants in- 
stead of “A” and "N”. Result | 
was that the pilot continued I 
southeast expecting to pick up j 
an “N” signal, and, being en- 
tirely on instruments, he I 
crashed into the foothills of the 
Wasatch which rise just east of 
the city. Aviation has learned 
that United executives believe 
the accident resulted from 
causes beyond their control. 

The constructive angle on 
this misfortune is that investi- 1 
gators for the Civil Aeronau- 
tics Board, with airline officials, 
plan to start continuous obser- 
vation of the functioning of | 
radio range stations. 


the State Department favored 
this South Pacific route partly 
in order to put Pan American 
closer to the Italian and Ger- 
man routes for competitive rea- 
sons. Maybe so. The appear- 
ance of United States aircraft 
on the Coast of Africa won't 
do any harm. State Depart- 
ment approval was necessary 
because the run south from Lis- 
bon crosses the new combat 
zone at the Mediterranean en- 
trance, declared by the Presi- 
dent when Italy went to war. 

Boston-Mexico City 

Last spring American Air- 
lines announced intention to file 
for a route between Dallas-Ft. 
Worth and Mexico City. Now 
comes word that the govern- 
ment of Mexico has granted the 
necessary permit to AA. The 
service will connect with AA’s 
existing system at Ft. Worth 
and Dallas, and will stop at 
El Paso. This will give the 
company an opportunity to op- 
erate through planes fi*om Bos- 
ton, New York, Washington, ” 
the way to the ancient capital 
of the Aztecs. C. R. Smith, A A 
president, says service will start 
as soon as company’s applica- 

proved. 

Say Signals Failed 

United Air Lines’ accident, 
Nov. 4, killing five passengers 
and five company employees, 
was heartbreaking to the man- 
agement and to the Authority, 
as well ns to bereaved relatives. 
Up to that date United had 
flown 38,500,000 miles, carrying 
nearly half a million passen- 
gers without injury or accident. 
In ten years of operation with 
multi-motored equipment, Uni- 
ted has flown 30,000 trips and 
had only four serious accident! 
involving fatalities. 

Informed persons said thal 
Captain Fey had normal radii 
signals on his approach to tht 
airport. As he went through 
the routine instrument ap- 
proach, the beam appeal’s 
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164.4 

Which is lha ratio of passenger- 
milas reported by the Air Trani- 




Mexico Certificate 

American Export Airlines, tl 

r to challenge the ocean-flying 
champion Pan American / ’ 

, weighs in about as fol- 
has a certificate for a 
transatlantic service to Portu- 
gal, has three Sikorsky 44s ii 
the making for the job, and i.‘ 
hoping for Congress to change 

mail pay on the run to Portugal, 
has possession of TACA 
(Transportes Aeros Centro 
Americanos) , which covers 
tral America like a spider web. 

From there the com, 
hopes to go ahead by getting 
CAB approval of its newly- 
placed application for the TACA 
purchase; getting approval for 
its proposed split-route service 
across the Gulf from New Or- 
leans, via many points in Cen- 
tral America, tieing in with 
TACA, to Panama City (on 
the border of Panama, not on 
the Canal). For this job Ex- 
port is negotiating with Lock- 
heed for a number of four-en 
gined transports. 



THAT FIBER COLLAR 

solved the aircraft 
fastening problem... 

I N every Elastic Stop fastening, it is the collar 
that keeps the nut tight ... by automatically 
eliminating thread play when the nut is applied, 
and by continuing to hold the load-carrying 
thread laces in a constant pressure-contact. 

This collar has properties, not possessed by 
metals, which make it ideally suited to its job. 
Made of a bone-like chemically-hardened cotton 
cellulose fiber . . . one of the toughtest and most 
durable substances known ... it is not adversely 
affected by moisture, gasoline, oil, grease, or 
ordinary solvents. Most important, it is highly 
resilient and readily absorbs vibration ajjd shock 
without fatigue or change in its structufe. 

Thirteen years of application to aircraft fast- 
enings, and the present use of Stop Nuts on all 
American military and transport planes, testify 
to the soundness of the Elastic Stop principle. 




/Catalog contairfirx graphic explanation ol the 
Elastic Stop principle, presents test and 
application data, illustrates uses, and lists the 
complete line o£ nuts • Wrlto for e copy. 

ELASTIC STOP NUT CORPORATION 

2320 VAUXH ALL ROAD . UNION, NEW JERSEY 
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SOUTH MERIDEN CONNECTICUT U.S.A. 

Cable Address: “Cheveco" 




Balanced Fuel Pumps 


Standard Army & Navy approved CECO fuel pumps have CECO 
patented relief valves balanced for INLET DEPRESSION, 
SUPERCHARGER PRESSURE and INLET PRESSURE. They may be 
used with any make of booster pump or tank pressure system. 
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. . . BUT DRIVING PHILLIPS SCREWS IS STRAIGHT-LINE DRIVING 



f SMOOTH OFT THOSE BURRS 

.W SEND ASSEMBLY -*5* with A FILE 
TO'llAVE THAT 
SC* REFINISHEO / 


PUCE PHILLIPS SCREW ON 
END OF POWER DRIVER^ 




Phillips Recessed Head Screws cur i 
fit— no driver slippage with power drivers, more c 
Phillips Screws set up tighter without pilot holes, am 
How much would a 50% saving in assembly time n 
in number of screws used (or smaller, lower-cost si: 
locking devices and the freedom from returns due to : 
and you'll see why thousands of manufacturers find ii 


tan in your plant? Add th 
s), the elimination of ex f 
losening of the product in 


PHILLIPS 


RECESSED HEAD SCREWS. 





Aviation's 8 Annual 
Directory Issue 


. . . the principal and most authoritative source of informa- 
tion on the aviation industry published. Its great reference 
value makes it widely used by all branches of the industry. 
The 1941 edition will be greatly expanded to include 
data now vital to the industry's need for more complete 
buying information. Aviation's editors have already been 
at work for months, have flown thousands of miles gather- 
ing the mass of basic material necessary to prepare this 
biggest and most comprehensive Annual Directory Issue 
of the Series. Here's a quick picture of the valuable and use- 
able material which will be included in the feature sections. 


IMPORTANT TO ADVERTISERS -Print Order ovi 



ALL IN ONE BIG COLORFUL ISSUE: Vital Engineering & Buying Data 


BIGGER THAN EVER BEFORE, 
this "catalog of aircraft" section 
will be profusely illustrated with 

are available and actually in pro- 
duction — at the time the February 
issue goes to press. Standard and 

be listed. Other valuable facts and 
tions, performance data, dimen- 

will be a useful portrayal of design 
details of each latest type of Amer- 
ican plane. 


THIS FAMED and popular section 
is the joy of engineers. Not only 

remember that these important 
pages are easily detachable. Addi- 
tional reference value is yours be- 

der the glass top of your desk or 

nearby. This complete and una- 
bridged collection of specifications 
makes it easy for you to check each 



HERE'S YOUR "ANSWER 
BOOK" section for such daily 

"Who makes it?". . ."Who sells it?" 

who in the industry?" All of this 
wealth of vital information will 
be assembled in easiest-to-locate 
form. Alphabetically arranged, com- 
plete, up-to-the-minute, you will 
quickly see how this section will 
save you plenty of time and effort 



IN SHORT, Aviation's 8th Annual 
Directory Issue will be the most 
complete guide and directory of its 
kind ever published. Every reader 
will be interested in having this 
graphic presentation of the latest 
planes for civil, transport and mil- 
itary use — their design and per- 
formance. This comprehensive re- 
view of the industry all in one 
volume is one of Aviation's great 
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The Bendix MN-31 Automatic Radio Compass 
is Now on ALL Atlantic Clippers 


TESTED 
1,000 HOURS 

in Trans-Atlantii Service 
on The Pan-American 
DIXIE CLIPPER 
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Private Owner 

(Continued from page 53) 


have warmed up and the oil temperature 
has started to rise. This rising tempera- 
ture means that all the oil has been 
through the engine and is therefore 
warmed up sufficiently for lubrication. 
Then as soon as the engine will take 
acceleration, get it in the air, and after 
the field obstacles are cleared then re- 
duce the climb and increase the air speed 
to a point where adequate cooling will 
be effected. The penalty for too much 
ground running may possibly be stuck 
rings or scored cylinders. 

The stopping of an engine is as im- 
portant for its longevity as is the start- 
ing. Most engines are now equipped 
with a needle-valve type mixture control 
that will completely stop the flow of fuel 
front the carburetor, so that it has be- 
come good practice to run the engine at 
a moderate speed until the head temper- 
atures have dropped, at least to below 
300 deg., and then pull the mixture con- 
trol all the way out, at the same time 
opening the throttle. By pulling the mix- 
ture control all the way out, the fuel is 
completely cut off so that back-firing or 
detonation cannot take place. The open- 
ing of the throttle is desirable so that 
the residue of gas left in the discharge 
nozzles will not be carried on up under 
the considerable suction that is present 
with a closed throttle, allowing the en- 
gine to operate, even for a brief time, 
on an extremely lean mixture. When 
the throttle is open, the high suction is 
not present, as air is free to enter the 
induction system. This method is not 
applicable to some of the older engines 
using a different type mixture control, 
but it is applicable to a majority of the 
later power plants. 

Several periodic inspections are made. 
Some operators differ on the exact time, 
but in general it is good practice to make 
these periods at about 25, 50, and 100 
hours. The 25-hour inspection, on non- 
schedulcd aircraft at least, usually is the 
time for oil change and engine checks on 
those engines which do not have auto- 
matic overhead lubrication. 

When the oil is changed, the sump 
screens should be removed and observed 
for any deposit of foreign materials. 
The presence of metal particles would 
indicate immediately that malfunction- 
ing was present within the engine. In 
case there is no such deposit, the screen 
should be cleaned and replaced in the 
engine, care being taken to see that it is 
safetied. If the engine does not have 
overhead lubrication it should be checked 
at this time by a competent mechanic. 
Many of the newer small engines can 
be checked by the pilot or owner at this 
period. I am speaking of those types 


which do not require setting of valve 
clearances. Nor should it be necessary 
at this time to go into the magneto 
breakers, but it will usually only be 
necessary to clean the strainers, both 
oil and fuel, see that all connections 
are tight, run the engine to see that 
spark plugs are operating satifactorily, 
and to check the propeller for tightness 
and for alignment, and that the motor 
mount bolts are tight. 

The aircraft should be checked over, 
hinge pins oiled, and inspection plates 
giving access to the more important 
controls should be opened and these 
parts inspected. Controllable props 
should be lubricated at this time. On 
many of the later types it is not neces- 
sary to grease the spider more often 
than each 50 hours. However, it is very 
important that the counter weights be 
greased at this time or at more fre- 
quent periods if they are observed to be 
dry. The lubricants in most general 
use for this purpose are Mobile Grease 
No. 2 for the barrel and either Mobile 
Grease No. 2 for winter, No. 3 for 
summer, or Lubriplate. One precaution 
to be observed is to see that these two 
lubricants arc not mixed. This can be 
ascertained by the color, as the Lubri- 
plate is a white or cream colored, heavy 
grease, while the Mobile Grease is 

Since this is the time for oil change, 
it is apropos to mention what I think 
is a very important item. There are a 
large number of good oils, any of which 
will do a good job of lubricating, but 
it has been generally recognized that 
because of manufacturing processes, it 
is advisable not to mix brands if it can 
be prevented. There have been exam- 
ples of undesirable chemical reactions 
between two oils that by themselves 
were perfectly satisfactory. This same 
rule should apply to all of the lubricants 

At the 50-hour periodic inspection all 
of the items that are usually performed 
at 25 hours should be done, and at this 
time those engines using overhead lubri- 
cation should be checked. Some manu- 
facturers of power plants say that a 
check is not necessary oftener than 100 
hours, but I believe that experience sub- 
stantiates the desirability of a more 
frequent check. This engine check in 
all cases, even on the smaller engines, 
should be made by a competent mechanic 
as it is desirable to test the spark plugs, 
inspect breaker assemblies, check com- 
pression, and the other items attendant 
on a thorough inspection. As to the 
airplane, the usual 25-hour inspection 
will cover, as it has been found that if 
all the work necessary on a 100-hour in- 
spection be performed, that it is un- 
likely that any structural troubles will 
be encountered. 

Speaking of spark plugs, many in- 
stances of ignition trouble in between 


checks would not occur if the plugs 
were properly tested and set at a peri- 
odic inspection. We have found in 
practice that the only reliable test is 
using CO-2 gas, and magneto ignition. 
If this is at all available it should be 
taken advantage of. We test plugs at 
180 lb., having found long ago that the 
old recommended pressure of 120 lb. 
did not give reliable results. How- 
ever, if a plug will test at 180 lb., we find 
that it will usually run through to the 
next check with no trouble, as this is a 
more severe test than its actual operat- 
ing condition. 

100-Hour Inspection 

At this inspection all of the work done 
at the previous inspection periods is 
also accomplished, and in addition a 
very complete inspection should be made 
of the engine, airplane, and all com- 
ponents. Late flight reports should be 
studied and all troubles noted there 
should be corrected. The engine should 
be checked, the oil changed, and a criti- 
cal inspection should be made of every 
item, including controls, bonding and 
shielding. Motor mounts should be ex- 
amined carefully. All plumbing lines, 
particularly where they pass through 
brackets or other fastenings should be 
inspected to see that vibration has not 
caused wear. The propeller should be 
removed and examined for any undue 
wear on splines or taper, and on con- 
trollable pitch propellers the counter 
weights should be washed out and re- 
greased. In the case of Lycoming 
Smith propellers the back plates should 
be removed and the old grease cleaned 
out so that gears can be inspected and 
packed again with fresh grease. 

On the airplane all the inspection 
plates should be removed so that all 
controls, fittings and other units may 
be minutely inspected. Control cables 
should be very carefully checked where 
they run over pulleys or through fair- 
leads. If they are frayed at any point 
they should be replaced. The freedom 
of action of all pulleys should be 
checked. Attachment point of cables 
to horns or other fastenings should be 
examined for elongated holes. Wing 
root fairings should be removed in 
order to closely examine wing attach- 
ment bolts, particularly to see that no 
elongation of the hole has occurred, or. 
in the case of wood spars, that no grain 
checks or cracks are present Drag 
and anti-drag wires, if present, should 
be checked, and if necessary, tightened. 
If any of these should be found unusu- 
ally loose the cause should be ascer- 
tained. Wooden spars at the point of 
compression struts and inter-plane brac- 
ing should be carefully checked. The 
covering should be checked for wrink- 
ling or looseness at any particular 
point and if present the cause must be 

(Turn to page 138) 



PISTON TYPE CONSTANT DISPLACEMENT PUMP 

Precision Engineered for the Aircraft industry 

Exceptionally high volumetric efficiency characterizes this Vickers 7-cylinder 
fixed stroke constant displacement oil hydraulic pump. It is also extremely light 
and compact. Operation is velvet smooth and reliable. 

Like Vickers aircraft unloading valves, directional valves, pressure relief valves, 
spherical accumulators, fluid motors, etc., this unit is precision engineered for 
the industry by Vickers, Incorporated . . . America’s largest manufacturer of 
power hydraulic devices. 
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MARTIN CLIPPERS ROUND OUT 
FIVE YEARS TRANS-PACIFIC... 

f 

,, — #■* 

FIVE YEARS SHUTTLING back and forth across the biggest ocean of 
them all — the 8,500-mile Pacific! That is today’s record of Martin’s famed 
"China” and "Philippine” Clippers. Few, if any, airplanes ever built have 
equalled the gruelling service of these Pan-American Airways ocean airliners 
— 10,000 hours flight time between California and the Orient for each of 
them. Or, more strikingly expressed, each of these airplanes has spent nearly 
one quarter of the past five years in the air — actually 23.9% of the actual 
hours since November 22, 1935. 


AND TODAY these airplanes are as sturdy as 
ever, still first ships of the line, taking their regu- 
lar scheduled turns over the Pacific route! They 
have traveled almost 3,000,000 route miles, 
carried nearly 4,000 passengers with heavy 
loads of mail and express, and every week the 
amazing record increases — with no end in sight. 

THESE "SHIPS that couldn't be built," piloted by 
the late famed Captain Edwin Musick, soared 
westward from San Francisco on the first sched- 
uled trans-oceanic air service on November 22, 
1935. Today, men and women and children 
casually step aboard these first air leviathans 
and are whisked across the vast ocean in luxu- 


rious comfort and in a fraction of the time of 
surface vessels. 

THE GLENN L. MARTIN COMPANY pays tribute 
to Pan-American Airways and its skilled per- 
sonnel for the magnificent record of operation. 
And MARTIN takes justifiable pride in having 
conceived, engineered and constructed these 
modern ocean airliners — worthy contributors to 
the advancement of peaceful air commerce. 
TODAY MARTIN PRODUCTION is devoted to 
defense. But when peace again rules this world, 
MARTIN will send forth greater and faster air- 
liners to increase world commerce under the 
Stars and Stripes. 


MARTIN 





4 Engine Maintenance 

(Continued from page 45) 


Over 100 A-inch lubes were inserted 
in the supercharger duct where the new 
duct intersected. The tubes were sealed 
together at each end so the compressed 
air could pass only through the tubes. 
The air, entering through the new in- 
take, circulates through these tubes and 
cools the compressed air before ex- 
hausting through electrically operated 
shut-off valves located in the exhaust 
duct in the underside of the wings. The 
flight engineer, who is in charge of the 
supercharging system, can control this 
valve and can close it in cold weather, 
thereby relieving the load on the steam 
heating system by allowing the com- 
pressed air to retain its heat. 

The instrument department maintains 
the condition of the supercharging sys- 
tem, and overhaul experts are assigned 
to inspection work to insure cabin door 
and hatch seals are in perfect condition 
at all times, otherwise it would be diffi- 
cult to maintain a steady cabin pressure. 

It is interesting to note that a few 
passengers making their first trips on 
the Stratoliner have informed the air 
hostess that the "altitude conditioning 
system bothered them, when the system 
had not yet been turned on, and, on the 
other hand, the same passengers did 
not notice when the system actually 
began to work. The supercharging 
system is one of the prides of TWA, 


first to introduce high altitude flying on 
domestic airlines. 

The Stratoliner’s engines are equip- 
ped with two speed supercharger blow- 
ers, which also makes necessary a dif- 
ferent system of engine service overhaul 
compared to the Douglas planes. 

Some of the Stratoliner's control sur- 
faces are fitted with hydraulic booster 
units to aid the pilots’ manual operation 
and these are so balanced that over- 
control is impossible. 

In general, various maintenance 
operations on the Boeings arc practi- 
cally the same compared to the Doug- 
lases, but the Stratoliners have many- 
more items to be checked, and, as a 
result, more maintenance man hours 
are necessary. 

Today, TWA’s maintenance program 
again is operating in routine fashion 
for both Douglas planes and Boeing 
Stratoliners. With the preliminary pro- 
gram completed and overhaul work 
running smoothy, it is a question only 
of added manpower to handle the new 
duties required for the country’s largest 
land transport planes. 


Navy Maintenance 

( Continued from page 39) 


progress. Commanded by Capt. J. S. 
McCain, this is the Navy’s largest 
maintenance base. A & R (Assembly and 
Repair) is under the direction of Com- 


mander A. C. Miles, with Commander 
1. D. Wiltsie, Planning Sup’t. Here 
some 1500 men in A. & R. turn out 
about 30 planes per month completely 
overhauled. When the wide range of 
types overhauled is considered, it be- 
comes obvious that this is a major ac- 
complishment. However, as Naval Air 
Service operations expand, this figure 
will be iurther increased. Installation of 
additional equipment and further person- 
nel training work is steadily increasing 
the capacity of overhaul shops. Careful 
scheduling of operations keeps equip- 
ment flowing into the shop for overhaul 
at a steady rate. Field operations are 
supervised by Commander M. T. Selig- 
man. Operations Officer, and Com- 
mander T. D. Guinn, Assistant Opera- 
tions Officer. With more than a plane 
a day coming through the shops flight 
test work is an important assignment 
in itself. 

The entire Pacific area is served by 
the North Island maintenance base. 
While there are a number of mainten- 
ance shops at other Naval Air Stations 
on the Pacific, the responsibility for 
supervising and maintaining these shops 
fall on the North Island base. Mainten- 
ance methods and equipment are stand- 
ardized for the entire area by North 
Island, and considerable shop equipment 
work repair and overhaul for the other 
stations is performed at North Island. 

Planes maintained from North Island 
include all Navy types; both ship and 

landplanes, seaplanes, and flying boats. 
Shop arrangement is more or less con- 
ventional, except for size. Separate shops 
arc operated for sheet metal, welding, 
wood repair, engine, and accessories. 
The latter shop if further subdivided 
into radio, electrical and hydraulic 
equipment. 

While a great deal of John Taxpay- 
er's money has been invested in the 
expansion and re-equipping of North 
Island, this money has been wisely spent. 
The maintenance facilities provided 
have been generously buttered with good 
old Yankee ingenuity such as no money 
could buy. Throughout the entire system 
of shops is found evidence of the mental 
alertness of the men at the top and the 
men in the shop. This is evidenced in 
too many little ways to bear detailed 
description. 

Ingenuity is also shown in handling 
of small parts, as the small parts repair 
shops are arranged alongside but just 
outside the parts storeroom. Here re- 
pairs can be performed and the parts fed 
directly into storage. Parts handling 
and storage is made easy and fool proof 
by means of appropriate tagging, and 
by a simple system of records which 
follows the parts through the various 
shops and brings them back to their 
proper olace to the plane under Overhaul. 



A part of the Cabin supercharging or "altitude conditioning" equipment of a Boeing 307. 
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Speed Up Airport Snow Clearing! 


-DO IT AT LESS COST WITH FWD TRUCKS 



D ESIGNED expressly with snow removal service in mind, FWD 
trucks are the nation's first choice for this important job. This 
national preference arises from the fact that FWD puts more of 
the developed power behind the snowplow — special gear ratios, 
ample reserve power, the use of special steels, and the balanced 
traction of four driving wheels distinguish these powerful trucks 
from equipment merely commandeered for snow removal service. 
Airports find the FWD truck handles not only snow removal but 
the complete airport maintenance problem. Equipped with bull- 
dozers and dig-and-carry earth movers FWD trucks, single handed, 
have built complete airports. The FWD answers every need — 
from fast, low-cost snow removal to maintenance service at dis- 
tant emergency landing fields. 

FWD specializes in building equipment for airport service — new 
developments and methods for maintenance are given thorough 
and practical tests under actual operating conditions at the 
Municipal Airport in Clintonville . . . Cost data and operating 
records on airport snow removal are available and will be 
gladly sent to you on request. 

THE FOUR WHEEL DRIVE AUTO COMPANY 

n Factory: KITCHENER, ONTARIO 
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Loading Charts 

( Continued from page 73) 


units and that the operation groups 
charted may have to include one for 
almost every type and sire of machine. 

After determining the man- or ma- 
chine-hour capacities by operation 
groups, the next thing for the job shop 
to do is to analyse all the open orders 
on hand, together with the estimates 
covering their operation times, and to 
distribute the man- or machine-hours 
by operation by due dates for plotting 
— after necessary adjustments are made 
on the loading chart. 

The first hurdle to get over may loom 
up right here. If the estimator system- 
atically breaks down and records the 
time by operations on the jobs he is 
bidding, then it is a simple matter for 
the chartsman to dig up the estimator’s 
memorandum when the order comes in. 
But when, as in some shops, the esti- 
mating is more of the nature of "guess- 
timating", with the estimator going by a 
sometimes highly developed "feel of the 
shop” to set a money price on the job 
after glancing at a blueprint of the part, 
it may be necessary at the start to 
resort to arbitrary percentage break- 
downs assigned to various types of 
work such as machining parts from bar 
stock on a turret lathe, or on an auto- 
matic, or doing mill jobs such as ma- 
chining forgings or castings, which 
must be bored, mill faced, drilled, and 

Starting on this basis and only seek- 
ing detailed breakdowns from the esti- 
mator on complicated or especially im- 
portant jobs, it will be found that the 
loading chart itself will generally serve 
to bring this matter into adjustment. 

For organizing the estimated times of 
operations by due dates, a work sheet 
for each part is convenient, something 
like that shown in Figure II, which 
was drawn up to fill a double purpose 
but has served well enough for a man- 
hour organizer. Filed in part number 
order in a ring binder, one for each 
factory, these work sheets can be used 
to combine all the separate orders for 
the same part. Horizontally from the 
box marked “Delivery schedule” each 
separate lot is entered on the work 
sheet, showing the due date, with the 
number of parts required underneath it. 
In the same columns as the lots, under 
the heading "Estimate of Man-Hours", 
and opposite the operations shown at 
the left, the chartsman enters the esti- 
mated times of operations on the partic- 
ular lots. To arrive at these times the 
operations to be performed are noted 
down in spaces provided at the bottom 
third of the sheet, together with the 


memoranda; or an arbitrary percentage 
operation breakdown is applied to the 
bid price, which is assumed to be at so 
much per hour. These unit times mul- 
tiplied by the number of parts in the 
lots, plus set-up times, give the esti- 
mated operation times to be spread in 
the columns of man-hours. 

The advantage of this work sheet for 
storing the loading data becomes ap- 
parent when the charting process is 
studied. First, the times of all new 
orders arc checked off once as they are 
distributed by operations by the weeks 
in which delivery falls due. In the 
beginning all open orders arc thus 
distributed on ordinary column sheets 
and then added on the day of making 
up the summary chart, to determine 
“net load,” by due dates. After the first 
charting, new orders, first written up 
on work sheets, bring in additions ac- 
cumulated during the week on this dis- 
tribution sheet. Then these additions, 
less the estimated times of operations 
of jobs completed, are added to form the 
new net load. 

Notice that the work sheet is avail- 
able to furnish the estimated times of 
operations on completed jobs. The 
items are checked off on the work 
sheets again, actually for the third time, 
as completions occur and are listed 
on the distribution sheet. 

The items on the work sheets are 
given the second check when material 
and tooling are found to be available. 
This the chartsman does when a new 
order comes in ready to run. But if 
something is missing he sets up a col- 
ored tab on the work sheet and starts 
a follow-up on the item at once. This 


may save precious time over the old 
way of allowing the order to lie around 
until the shop has a machine open and 
the foreman tries to run that order only 
to find, too late, a fixture short, mate- 
rial missing, or the wrong blueprint on 

The reason the estimated times of 
operations on completed jobs are dis- 
tributed by due dates and subtracted 
weekly from the load, is that the chart 
should be "unloaded” the same way it 
was loaded to compensate for erro.rs 
and discrepancies and to keep the sum- 
mary chart always showing the true 
load picture. 

One very important point comes in 
here. As distributed, the net load is on 
an estimated time basis. It is necessary 
to determine the average relationship 
between the time estimated to do the 
work and the actual time taken in the 
shop. Otherwise judging unfilled 
capacity by comparing the height of 
the load line with that of the capacity 
line on the chart may be very unsatis- 
factory. For instance, if the actual 
time on an operation is averaging twice 
the estimated, charting estimated load 
could show the shop half full on the 
operation when in fact it is up to capac- 
ity. On the other hand, if the actual 
time were averaging half the estimated, 
the chart might show full capacity 
when the shop is but half full. 

These conditions turn up in practice 
and should be taken into account. If 
one operation is bid high, and is carry- 
ing another, which is bid low, that may 
not be all there is to it. The shop may 
be losing desirable work which would 
largely go on machines on the high-bid 
(Turn to page 134) 
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^1941 ALL-METAL TRAINER 


Voiced, at only. 


178a 


F. A. F. WEST TRENTON, N. j. Priced to SELL and built to 

LAST, the sensational Luscombe ALL-METAL Trainer, powered by the smooth 
dependable Lycoming 65 hp. engine, is setting new sales records throughout 
the country. Flight instructors, operators and private owners have been quick 
to recognize it as THE BEST BUY, at $1785 — the lowest priced ALL-METAL 


PERFORMANCE AND 
SPECIFICATIONS 

102 miles per hour cruising speed 
. 35 miles per hour landing speed 
. 900 feet per minute climb • 37S 
miles range • 1200 lbs. gross 
weight ■ 550 lbs. useful load • 
55 lbs. baggage capacity ■ Side- 
by-side seating. 


airplane in the world. Every Luscombe Trainer possesses all the extra con- 
struction features of the higher priced models, exclusive with Luscombe in 
the low priced field. See and fly this extra value airplane today. 

See your dealer for a FREE demonstration, information on FREE FLYING 
INSTRUCTION and FREE descriptive folder or write Dept. N. 


See Lnscombes on display at: 
247 Park tive., New York City; 



PRIVATE PILOTS 

See and fly the World's most 

ALL-METAL Silvaire. Powered 
by Continental 75 hp. fuel injection en- 
gine, luxurious interior, all usual "extras" 
standard. Cruising speed 110 miles per 


EXCLUSIVE LUSCOMBE 
FEATURES IN 
THE LOW-PRICE FIELD 

All-metal monocoque fuselage • 
All-metal wing structure, fabric 
covered ■ All-metal cantileve^taii 



Pr -h'°ongest I )iie'aad highest 
• ' • Easy and inex- 
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Present day production de- 
mands split-second timing. 
Waiting (or prints cannot 
be tolerated. 

The new last-printing Model 
"F" Whiteprint Machine de- 
livers a finished dry devel- 
oped Ozalid whiteprint made 
from an average pencil trac- 
ing in less than 2 minutes. 

It makes prints right on the 
job . . . quickly . . . without 
washing, fixing, drying or 
trimming. You get prints 



Send for Model "f" circular 
and free booklor of dry de- 

ONLY OZALID HAS 
DRY DEVELOPMENT 


Ozalid Products Division 

GENERAL ANILINE & FILM CORPORATION 

JOHNSON CITY, N. Y. 


(Continued from page 132) 

operation now standing idle, while it is 
getting too many jobs confined mostly 
to machines on the low bid operation. 

But first it is necessary to bring such 
conditions to light. For purposes such 
as this, in addition to the weekly sum- 
mary chart showing the up-to-date net 
load by the weeks the work must be 
done to meet delivery schedules, there is 
a "working chart” for each operation, 
which carries a continuous record of 
performance, Even though the output 
figures may be shown on the summary 
chart, as indicated in Figure A, on the 
working chart three graphic values are 
definitely combined. First the average 
actual man- or machine-hours per day 
are plotted. Second, once or twice 
monthly, except when the shop has par- 
ticular facilities for getting the infor- 
mation weekly, the actual hours put in 
on jobs still in process are plotted under 
the average daily man-hours-in-thc-shop 
line for the given operation, extending 
back as many days as may be required. 
This number of days is in effect the 
graphic lag of the completed jobs be- 
hind the calendar. To put it differently, 
the completed jobs will plot under the 
actual time line up to the area repre- 
senting work-in-process. See Fig. III. 
From this it can be seen that if between 
the “lag points" of two work-in-process 
areas taken, say, a month apart, we 
plot the estimated time of operation of 
the jobs completed during the period 
between the dates the work-in-process 
figures are calculated, then we can get 
a direct ratio or percentage relation- 
ship between the average actual times 
and the average estimated times, on 
work completed. 

This ratio, which reflects estimating 
errors, changes in procedure, grief on 
operations, improvements in tooling, 
etc., may be applied as a corrective 
factor to the estimated net load for the 
summary chart, so that the load shown 
will be on an actual time basis, the 
same as the capacity line. The factor 
itself may he corrected whenever work- 
in-process is figured. 

In plotting the load on the summary 
chart, where man-hour output data are 
shown to the left of the vertical line 
defining the date of the chart, it is ad- 
visable to place any past due load on 
top of the normal load immediately to 
the right of (after, in point of time) 
the chart date line, showing the shop 
full up to capacity on the particular 
operation for as long as will be neces- 
sary to work off the past-due load. 
Thus, graphically, the fact is shown 
that no more orders for immediate 
delivery can be accepted and worked 
on, without sacrificing some already on 
hand, until the past-due load is worked 
off. 

This brings up the use of the chart to 


the estimator, who acquires the habit, 
if he hadn't it already, of finding out 
the due date of a job before he bids on 
it. Why waste time estimating jobs the 
shop can’t handle ? A bid accepted 
becomes a promise to deliver certain 
man or machine-hours. The chart tells 
the estimator what hours are already 
earmarked for delivery, serving as a 
mechanical memory in what at times 
can be a mechanical madhouse. 

On the weekly summary chart the 
live load may be indicated as the num- 
ber of days’ work available for immedi- 
ate operation by the shop. In the light 
of the huge program now in the mak- 
ing, with orders for deliveries extend- 
ing far into the future, with material 
not all furnished at once, it becomes 
important to keep track of whether the 
live load is being maintained with a 
margin sufficient to keep all the 
machines going. 

In effect the live load margin repre- 
sents a reservoir from which there 
must come an adequate range of work 
to fit the different machines in the oper- 
ation groups. If this range does not 
obtain, even with several weeks margin 
of live load on hand, there may be 
reason to consider breaking the group 
affected into smaller units to maintain 
better control. On the other hand, if 
the live load margin begins to shrink, 
this feature of the loading chart serves 
as a warning to get more work into 
the shop on which material, tooling, 
and information are available. 

As a further step in effecting cooper- 
ation between shop and factory, upon 
receipt of new orders the chartsman is 
in a position to mark up and return 
acknowledgments of purchase orders, 
showing the delivery date the shop is 
expecting to meet, putting it squarely 
up to the factory whenever orders with 
due dates impossible to meet are re- 
ceived. This is particularly necessary 
on orders marked “Rush”, “As soon 
as possible", “Immediately”, etc. It is 
better to contact the factory at once, 
rather than wait until a serious delay 
develops. 

By showing the picture of man-hours 
earmarked for work on the various 
operations according to schedule re- 
quirements, encouraging the factories 
to make it their business to keep the 
load up to capacity week by week and 
month by month, and by serving to help 
clear up order deficiencies, the loading 
chart becomes a sort of silent nego- 
tiator, sitting in with shop men and 
factory buyers on their mutual efforts 
to get out on time enough aircraft parts 
to serve the national defense. 


(This is the second of a series of three 
arlicles on loading charts by Mr. 
C. IF. S. Parsons. Pari III wiU ap- 
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The SPEED NUT assembly 
system of spring tension fas- 
tening offers definite protec- 
tion against the hazards of out- 
moded assembly methods. 


No. 4. Protects your prod- 
uct with the only one piece 
fastening device that assures a 
double spring tension lock — the 
SPEED NUT. 


No. 1. Protects your product against loosening 
from vibration. 

No. 2. Protects you against the use of unneces- 
sary parts. 

No. 3. Protects your product against useless 
dead weight because size for size SPEED NUTS 
are 60% lighter. 


No. 5. Protects you against financial losses on 
the assembly line by cutting average net assembly 
cost, 50%. 

Check every assembly location on your product 
now and adopt SPEED NUTS or Speed Clips 
wherever possible. 


TINNERMAN PRODUCTS, INC. StJSXSS SMS 

Manufacturers of Patented SPEED NUTS 
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Shock Absorber Design 

( Continued from page SI) 


with an annular orifice the area of which during the stroke 

pin or a decelerating tube. This device, by varying orifice 
area, permits even dissipation of absorbed energy, and thus 

usually causes severe bouncing. 

signed with plain orifices without metering pins the device 
helps materially to smooth out the errors of the original 
design and to dissipate the energy stored in the strut in 
any desirable manner such as even dissipation, gradual 
increase, or gradual decrease. A strut equipped with plain 
orifice may indicate objectionable "peaking" of the load 
deflection curve in which case a proper metering pin 
should be used. Many formulas exist for the orifice and 
the metering pin design although the net area of the 
opening is usually subject to redesign as a result of dynamic 
testing on a rig. 

In the pneudraulic type of shock absorber the typical 
load deflection diagram as shown in Fig. 3 embodies both 
curves, first of hydraulic restraint of the fluid rushing 
through the orifice, which is a function of the piston speed 
and orifice area, and the second the adiabatic curve of 


P, V,‘ = P, V,* 


When the airplane is approaching the ground the strut 
is in a fully extended position due to the air pressure in 
the upper chamber and due to the weight of the lower 
part of the landing gear. When the airplane tire touches 
the ground and begins to deflect, the column stress in the 
extended strut causes it to compress, which in turn forces 
the fluid through the orifice into the upper chamber. The 
hydraulic restraint of the fluid rushing through the orifice 
and the adiabatic compression of the air absorb a greater 
part of the input energy on landing and dissipate it in the 
form of heat. The remaining energy is partly dissipated 
by the tire, by the friction of the moving parts, and 
deflection of the airplane structure; the undissipated part 
of the energy absorbed causes a slight rebound. The energy 
absorbing phenomenon occurs within a fraction of a second 
between the first instant the tire comes in contact with the 
landing surface and the second instant when the center of 
mass of the airplane reaches the lowest possible point in 
its downward deflection. 

On an airplane equipped with the conventional type of 

landing due to sudden decrease in angle of attack and 
consequent loss of lift. In this respect, the tricycle type 
landing gear with castering wheel far forward of the 
center of mass offers advantages since the wing lift force 
on landing experiences no abrupt change. This type of 
gear possesses other inherent qualities such as ease on 
landing regardless of wind direction, take off altitude at 
the start of a run, and the ability to use full brakes before 
landing and during the entire run without the danger of 
nosing over. The tricycle type landing gear imposes higher 
loads on the nose wheel as compared with those on tail 
wheel, particularly when full main wheel brakes are applied, 
even though the tail loads on landing tend to minimize the 
impact force on the nose wheel. This condition in turn 
demands a more efficient nose wheel shock absorbing unit. 

In ordinary landing and during taxiing on a smooth 
concrete runway the energy input is usually so low that 


the load factor hardly exceeds 2.5g. In rough landing, 
however, such as may happen in an emergency descent 
upon rough terrain, blind landing, landing on deck, “pan- 
caking" into small field, or landing upon a field located at 
high altitude, the input energy may be exceedingly high, 
and the shock absorber is designed to meet such an adverse 
condition and to dissipate efficiently the maximum possible 



landing will he: 


0 ) 


Where: W — airplane weight 

v —vertical speed at the time of contact 


Where: t — tire radial deflection 

s, — vertical component of strut stroke. 

The total input energy, the energy to be absorbed by 
the airplane shock absorbing system, and the rate of energy 
dissipation are the functions of the airplane vertical speed 
at the instant of the tire impact against the landing surface. 

Besides adequate energy absorbing capacity the shock 
absorber should also possess high energy dissipating capa- 
city, so that no violent rebound occurs on rough landing. 
The energy dissipating capacity of the shock absorber ulti- 
mately determines its efficiency, hence, with higher landing 
gear efficiency the less bouncing on landing. 

The properly designed shock absorbing unit should 
provide maximum strength for minimum weight, maximum 
efficiency, average mass travel after contact, even resist- 
ance during the entire stroke, smooth springing qualities 
and an automatic adjustability to meet different landing 
and taxiing conditions. Although the efficiency of the 
present day pneudraulic shock absorber may reach 85% 
on drop test rig, it is conservative for all preliminary 
calculations to use efficiency factor of 75%. The inherent 
energy dissipating quality of the modern pneudraulic type 
shock absorber permits severe landings without violent 
rebound and with the maximum load factors from 50% 
to 70% smaller than those experienced with the old type. 


In so far as design criteria can be set up for landing 
conditions, no definite requirements exist for design load 
factors in taxiing, although when taxiing on rough fields 
at high speed the undercarriage may experience higher loads 
than on landing. This phenomenon may be justly attrib- 
uted to the fact that on landing the vertical component 
of the wing lift force helps materially to decrease the 
initial impact load, the condition that does not occur during 
ordinary taxiing. 

In moderate taxiing the strut air bears the entire com- 
pression load since the piston stroke and the velocity are 
so low that no hydraulic action takes place unless a longer 
stroke occurs when rolling over an obstacle. For the sake 
of comfort and reduced wear on the airplane structure the 
shock absorbing system must have adequate smoothness in 
taxiing. A good many struls that indicate high efficiency 

service. The tire, having low energy dissipating capacity 
and being virtually an undamped air spring, tends to oscil- 
late freely during the taxiing. If the tire oscillations 
synchronize with those of the air strut the compound 
oscillation of the system will build up excessive loads. In 
this respect the air spring of the pneudraulic strut has a 
decided superiority over the steel spring because its load 
deflection rate and the rate of oscillation can be adjusted 
by varying static air pressure. 

( Problems and solution on shock absorbing, using this 
material will appear in an early issue) 
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RADIO TUBES ARE NOT 
DESIGNED TO STOP AND 
START ELECTRIC MOTORS the STRATOSEARCH PATHFINDER 



A NEW CATHODE RAY TUBE 
AUTOMATIC RADIO COMPASS 

used on ULTRA HIGH AND on LOW FREQUENCY RANGES 


Our automatic radio compass operates without any mechanically moving 
parts through a complete range of 360°. Furthermore, there is no possible 
point of ambiguity on the entire scale. We present to you a truly accurate 
aerial pathfinder with an acting friction of 1/40 millionth of one second. 
This is the only company which has as yet developed an automatic radio 
compass capable of operating on the new U. H. F. ranges as well as the 
present long wave stations. Our indicator is a television cathode ray tube. 
Qualified members of the Aviation Industry will be invited to a COMPLETE 
DEMONSTRATION on Dec. 1, 1940 of the Stratosearch, Inc. Automatic Radio 
Compass at Westchester airport. 


-A-No moving parts. 
^Completely accurate 

1c No automatic volume 
control. 


THE STRATOSEARCH FORECASTER-LATEST AND SMALLEST AVIATION PORTABLE 


Our miniature portable aircraft and entertainment radio solves the problem of communication with the 
weather bureau from the hotel or other localities. This receiver is a pocket sized, 2 band receiver, 9'/z" x 
HVi" x 3". No larger than a camera. Entertainment band or aviation band. It is operated by earphones 
or speaker. The receiver is light and can be carried around with you or can be used by students for com- 
munication with the local control tower. S28.75. 


STRATOSEARCH, INC. 

WESTCHESTER AIRPORT ARMONK, N. Y. 

SUCCESSORS TO 

AIR SAFETY RADIO CORPORATION 
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ascertained. All control surface hinges 
or supports should be checked for wear 
and should be oiled. Any unusual wear 
or looseness of fittings should be cor- 

The airplane should be lifted and the 
landing gear checked for loose bushings 
or worn bolts. Also a careful check 
must be made of all fittings for cracks 
or strains. In general, this is a period 
at which such inspection should be 
made and repairs effected that would 
keep the aircraft in a suitable state of 
repair for re-license, and, if it is done 
carefully, the ship will always be in an 
excellent flying condition. I note this 
particularly because a great many own- 
ers will have this inspection made only 
at re-license time and find that much 
expensive work has to be done that 
could have been more economically 
done had the defects been observed 
earlier. Regular inspections made 
throughout the life of the plane always 
save money. 


It is important on wooden propellers 
that they be kept varnished so that 
moisture may not enter the grain and 
cause rot or separation of the lamina- 
tions. Severe nicks should be smoothed 
down and re-finished. Tipping rivets 
should be kept tight by re-soldering, 
although when such soldering is done, 
care should be taken that the balance is 
not disturbed. Nicks in dural blades 
should immediately be filed out until 
any rough edges are gone and then fin- 
ished smooth with crocus cloth. This is 
a most important precaution as these 
blades are subject to high stresses and 
a jagged edge may always be the origin 
of a fracture which in a very short time 
might cause the loss of a blade tip and 
a resultant crackup. If any area is sus- 
pected of having a fracture, it should be 
smoothed down and a local etch applied. 
This etching material is a 20-percent 
solution of caustic soda rubbed on or 
applied locally and allowed to stand 
until the material darkens. It should 
then be removed by a 20-percent solu- 
tion of nitric acid. If a crack is pres- 
ent it will show up as a distinct black 
line. The acid should then be removed 
by washing with warm water. In case 
of steel blades severe nicks should be 
filed out and smoothed down, with the 
precaution that very little metal may be 
removed. No welding may be done, 
but if the nicks are severe enough, or 
any crack appears, it should be re- 


turned to the manufacturer. It is most 
important that propellers always be very 
tight and if any roughness of the en- 
gine should occur this point should be 
immediately checked. All repairs to 
propellers should be made only at ap- 
proved stations and no straightening of 
duralumin blades should be attempted in 
the field. 

In the checking of breaker assemblies 
minor adjustment of the contact points 
should be avoided unless facilities are 
available to polish the contacts. If the 
points have been mated by running, a 
minor turning of the adjustable point 
may cause contact to be made by a very 
small area with the result that it will 
burn and become irregular. If adjust- 
ment is necessary the points should be 
completely removed and polished to a 
high finish in a fixture that will allow 
it to be perfectly square when completed. 
It is important that the axle for the 
breaker lever should be replaced if worn 
as this will allow misalignment of the 
points with resultant burning. If it is 
ever necessary to replace a coil, imme- 
diately on removal of the coil a piece 
of metal should be placed across the 
pole shoes. If this is not done and the 
engine should be turned it would be 
possible for the magnet to lose its force. 
The improved type of breaker assem- 
blies with the pivotless breaker re- 
quires no care between overhauls ex- 
cept to see that the points are not 
burned. These should not be gone into 
unless complete instructions are at hand. 
In connection with ignition, it is im- 
portant to see that all shielding is tight 
and that on the wires each end is well 
grounded. A loose ground at one end 
of an ignition wire may cause failure of 
the insulation, causing a miss that is 
very hard to locate. Spark plugs should 
be kept adjusted to a minimum gap, not 
only for engine efficiency but because 
a wide gap may create radio interfer- 
ence. It has been found, too, that where 
ignition systems are shielded that it is 
desirable to set the points at a i u 
clearance rather than approach the 


Fuel-air mixture indicators are a 
necessity where constant-speed propel- 
lers are used. They arc a delicate in- 
strument and their accuracy depends 
upon proper maintenance. This should 
be done at not more than 50-hour pe- 
riods, and oftener if the time is such 
that the wick or wool will dry out. One 
item that is most important in the check- 
ing is to allow the instrument to set at 
least one hour with the current on. If 
this is not done the instrument may 
creep after adjustment and give an 
erroneous reading. 


Most generator trouble that occurs is 
in the control box, and this should be 
checked every 100 hours to see that the 
cutout points arc clean and that the 
regulator points are not burned. No 
adjustment should be attempted unless 
the repair man has a good voltmeter 
available and thoroughly understands 
the procedure of adjustment. In case of 
radio interference from the generator, it 
can usually be helped by attaching a 
1-microfarad condenser from A plus on 
the generator terminal to ground. 


With the increase of instrument flying 
it is most important that all of the in- 
struments be kept in a perfect state of 
repair. This can only be done by agen- 
cies that thoroughly understand them 
and have the proper equipment for their 
repair and calibration. Therefore, little 
can be suggested except to take them 
to such an agency. 

One common trouble, however, is in 
the case of airspeed lines. These fre- 
quently become clogged or develop leaks, 
in which case three instruments may be 
affected — the airspeed, climb, and alti- 
meter. If trouble is observed on these 
three instruments, both the lines should 
be disconnected from the airspeed and 
blown out. Be sure and disconnect them 
first. After making sure that they are 
clear, they may be connected again. Then 
blowing into the open, or pitot, tube 
very gently bring the indicator up to 
near its top limit and hold with the 
tongue or by clamps on a rubber tube 
and check for leaks. If the hand falls 
back it indicates a leak in some con- 
nection. It should remain stationary 
or nearly so. If it should show that a 
leak is present, check all connections 
from the instrument out to the pitot head 
and any leaks should be corrected. 

To check the static line, it should be 
disconnected from all of the instruments 
and a spare airspeed used as a leak 
tester. It is not advisable to put any 
pressure on the static line when at- 
tached to the instruments, as the climb 
indicator is too sensitive on gyro in- 
struments, which include turn and bank 
indicator. It is necessary that they oper- 
ate under the correct pressure, so that 
a suction gage attached to them is a 
very desirable instrument If the suc- 
tion is not known they should not be 
entirely trusted until an instrument man 
has been able to check their suction and 
operation. 

In conclusion, the maintenance of an 
airplane should be kept entirely in the 
hands of people who know what they 
are doing. This may be a mechanic at 
a small field, or the pilot himself, or a 
large repair station, but owners should 
make sure that whoever may do the 
work is careful, thorough and competent. 
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DESIGNENGINEERING-FABRICATION 


ALUMINUM ALLOY HYDRAULIC VALVE EQUIPMENT 
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Snogo throws the snow into the unused 
areas of the field, leaving clean run- 
ways, free from banks that endanger 
wing tips. In addition to throwing the 
snow where you want it a loader can 
be supplied that assures the complete 
removal of snow by loading into trucks — 
it's the fastest method of loading snow 
ever developed. 





Inflation 

( Continued from page 71) 


terest to note that the average rate of 
return of 34.4 percent in 1939 repre- 
sented individual rates ranging (low 
to high) from a loss of 60.5 percent, 
for one corporation, to a gain in rate 
of return of 98.8 percent for another 
corporation. 

During periods of business recovery, 
an increase in union activity invariably 
occurs. Wage demands and threats of 
strikes have already developed in a 
number of aircraft plants. 

With aircraft plants operating at ca- 
pacity levels, labor may be asked for 
more hours of work but without com- 
pensation of time-and-a-half for any 
time over 40 hours a week. It is sig- 
nificant that under the Walsh-Healey 
Act of 1936, the President is authorized 
to suspend the provisions requiring pay- 
ment of time-and-a-half as indicated on 
government contracts for supplies and 
equipment which equal or exceed $10,- 
000. The President has not invoked 
this authority. 

Wage adjustments will undoubtedly 
be made which will result in higher 
operating costs for the industry. 

With a record-breaking period in 
passenger traffic, the air transport in- 
dustry more than doubled its earnings 
for the nine months to Sept. 30, 1940, 
as compared with the like 1939 period. 
Aggregate revenues, before provision 
for federal income taxes totaled more 
than $5,000,000 for the January-Septem- 
ber 1940 period as contrasted to about 
$2,500,000 for the corresponding months 
in 1939. By way of comparison, earn- 
ings, for the full 1939 calendar year, 
before income taxes, totaled about $4,- 
000,000. Net income after taxes aggre- 
gated slightly less than $3,200,000. Prof- 
its for the industry for the full year 
of 1940 may easily approximate $6,500,- 
000, before federal income taxes. It 
must be recognized, however, that dur- 
ing last year, the normal tax rate was 
18 percent as compared to 24 percent at 
present. On the latter basis, net income 
for the industry as a whole for the 
current year may total about $4,950,- 
000. While a new high, such results 
would be materially below the fantastic 
estimates advanced earlier this year by 
over-enthusiastic prognosticators. 

Predicated primarily on a strong 
earnings trend, the expanding air trans- 
port industry continues to obtain addi- 
tional capital with lessening difficulty. 
The bulk of this additional money is 
being applied towards new euipment 
purchases with the balance of such 
funds going towards that catch-all — "for 
other corporate purposes”. 


The successful offering of 50,000 
shares of preferred stock by American 
Airlines vividly illustrates the startling 
improvement in the credit status of that 
carrier and possibly of the industry as 
a whole, as compared to a number of 
years ago. While American received 
only $102 a share for this preferred 
stock, it was offered at $105 to the 
public but immediately went to a 
premium at $109. Convertible into 
common stock at $70 a share, this pre- 
ferred can be expected to experience 
considerable buoyancy in direct ratio 
to the market action of the common. 
American used the proceeds from this 
financing to retire a $2,250,000 2i per- 
cent promissory note and for new 
equipment purchases as well as for 
other corporate purposes. 

The ease in which American mark- 
eted this new stock issue is a far cry 
from the financing problems encount- 
ered by the company during its earlier 
days. Back in late 1935 and early in 
1936, when American embarked upon 
its ambitious equipment buying pro- 
gram, the banks refused to finance the 
purchase of transport planes on the 
premise that aviation was too risky and 
that the resale market for used planes 
was limited. Whereupon, American 
applied to and obtained from the Re- 
construction Finance Corp. total loans 
of $1,036,000 at 5 percent to finance 
its initial purchase of 20 D. C. 3's cost- 
ing $2,060,000. The company, in other 
words, at the outset was forced to have 
a 40 percent equity in this equipment. 
Moreover, the RFC took a chattel 
mortgage on this equipment and pro- 
vision was made to amortize this in- 
debtedness over a four-year period 
through monthly payments. 

What a contrast American's present- 
day financing methods present! About 
five times the amount of the original 
RFC loan, without any chattel or se- 
curity whatsoever, was obtained solely 
on the credit and position of the com- 
pany. Instead of paying a fixed inter- 
est rate of 5 percent, the company is 
merely commited to pay a return of 
slightly more than 4 percent, albeit 
cumulative, only when earned. Absent 
too, is the down payment and compul- 
sory amortization feature to retire the 
issue. It is likely, however, that this 
new preferred will in any event be ex- 
tinguished in due time through con- 
version into common stock. 

The common stock of American Air- 
lines is slated for considerable dilution 





in the near future. While 361,836 
shares of common were reported out- 
standing as of Sept. 30, 1940, the 
anticipated conversion of the company's 
44 percent debentures totaling $2,500,- 
325 into 200,026 shares on or before 
July 1, 1941, should augment the com- 
mon stock outstanding to a total of 
561,826 shares. The significance of 
this conversion can be seen from the 
fact that earnings for the nine months 
ended Sept. 30, 1940 would have been 
equivalent to only about $2.77 share on 
the 561,862 shares to be outstanding 
instead of $4.30 on 361,836 shares as 
actually reported. 

Transcontinental & Western Air used 
a new and novel form of financing for 
the air transport industry when it ar- 
ranged for a four-year unsecured 
revolving credit. Under this agree- 
ment, TWA is permitted to borrow, as 
its actual money requirements develop, 
in varying sums from $2,500,000 initi- 
ally, graduated downward annually to 
the expiration of the agreement on Dec. 
31, 1944. The interest rate specified is 
2j percent per annum. In this manner, 
funds will be provided for the purchase 
of new airline equipment, principally 
15 new 24-passenger D. C. 3’s. This 
type of financing has certain desirable 
attributes in that it provides flexibility 
and assures the airline of adequate 
funds without the necessity of fixed 
borrowings. 

Pennsylvania-Central Airlines also 
recently experienced a successful stock 
flotation when it sold 60,000 shares of 
additional common stock. Approxi- 
mately $850,000 was thus realized by 
the company. Of this amount, about 
$230,000 was applied towards the pur- 
chase of two Douglas D. C. 3’s and the 
balance of the proceeds added to the 
company's general funds as additional 
working capital. 

In its second public stock offering 
within a year, Mid-Continent Airlines, 
Inc., sold 100,000 additional shares at 
$5 per share. After deducting under- 
writing fees and expenses, the proceeds 
were applied to finance the purchase of 
three airplanes, as well as for debt re- 
tirement and for other capital purposes. 
An additional 40,000 shares owned by 
the president of the company were also 
delivered upon the exercise of certain 
warrants. However, this latter trans- 
action did not represent any additional 
financing for the company, but was 
merely a private transaction between 
the underwriters and the president of 
Mid-Continent. 

Reliable sources indicate that Boston- 
Maine Airways, Inc., may shortly offer 
a new stock issue to the public. Pro- 
ceeds of the stock issue would be 
applied towards the purchase of new 
planes and for working capital pur- 
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HERE’S A STEP IN 

GETTING 

MORE PRODUCTION 

GOING 


H ere is a glimpse of one day's mail reach- 
ing us from the men who arc doing the 
hard part of the job of expanding aircraft 
production. 

Some of these letters come from manufac- 
turers who arc for the first time undertaking 
work on aircraft projects, others from old 
hands in the industry who arc installing new 
types of production, but through all the 
letters runs one theme, the question. “What 
Can you tell us that will help us with these 
new operations?” 

The answer is this: we have multiplied our 
effort to supply satisfactory information to 
those who need it for working Alcoa Alumi- 
num Alloys, we have marshalled all we know, 
and our best men. to supply specific, useful 


“know-how.” We believe this help to rank 
in importance with our continued emphasis 
on research, and our enormous expansion in 
producing Alloys of Alcoa Aluminum. 

The actual answers which we have given 
run the w'holc gamut of production problems, 
from data on the rake of a tool, to planning 
shop layouts to solve problems similar to 
those encountered in our own work. The 
answers are given by letters, by conference, 
by tours of our shops and laboratories. And 
if you have a problem, relating to aircraft 
construction and Aluminum, consider this 
an invitation: we sincerely want to help 
you determine “how to do it.” Aluminum 
Company op America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 


ALUMINUM COMPANY OF AMERICA 
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prior to starting assembly operations, 
thus making sure there are no short- 
ages which may bring costly delays of 
the whole assembly line. A solution 
to the problem of efficient mass as- 
sembly operations is found by rigid 
adherence to the five following rules: 

1. Develop accurate bills of material. 

2. Schedule engineering, procurement, 
and production — and then hold to the 
schedules. 3. Have erection lists pre- 
pared by the engineering department 
with the help of the shop. 4. Use tote 
pans for material distribution along 
the assembly line. 5. Use progressive 
fixed station assembly, completing all 
operations before advancing from one 
stage to the next. It is also suggested 
that key men be given a bonus for in- 
telligent supervision. 

Discussion brought out the impor- 
tance of close cooperation between 
shop and engineering at all stages of 
production, including especially the 
development of tooling. 

T. P. Wright, in an introduction of 
Rossmann, pointed out that aircraft 
production would never be directly 
comparable to automobile production, 
since the highest conceivable production 
of a single type airplane could only 
reach a figure of about one per cent 
the normal daily rate of production of 
a large automobile factory. This is 
determined, Wright said, by the na- 
ture of military tactics which require 
provision of a relatively large number 
of different types of aircraft. Rapid 
advances in design must also be made 
in order to match the performance of 
enemy planes, preventing freezing de- 
signs for long production runs. How- 
ever, there are many lessons to be 
learned from the automobile builders 
and Rossmann, with long experience 
in the automobile industry, should 
bring aviation much valuable produc- 

"Engineering Considerations in Air- 
craft Design to Permit Application of 
Automobile Mass Production Methods,” 
by Don R. Berlin and Peter F. Ross- 
mann, was presented by Rossmann. 
Much of the value of this paper was 
in the large number of excellent slides 
shown, illustrating automobile mass 
production technique, and also giving 
many examples of the application of 
automobile manufacturing ideas to air- 
craft production problems. Several 
points made can be summarized as fol- 
lows: 1. Provide the engineer with 
more latitude in design through exten- 
sion of manufacturing technique. 2. Pay 
more attention to inspection as a pro- 


duction process. 3. Provide better cost 
analysis and cost regulation. 4. Install 
more exact production control. 5. Im- 
prove production tooling by: (a) 

Properly planned operation sequences. 
(b) Simple, fool-proof jig and fixture 
design. (c) Gaging and locating 
points common to mating parts, (d) 
Non-fatiguing work heights and posi- 
tions. (e) Reasonable applications of 
time and motion studies. (/) Pro- 
vision of adequate inspection tools. 

In the discussion period it was em- 
phasized that production could be 
speeded, as a general rule, by elimi- 
nating hand work and providing me- 
chanical material handling equipment. 
The need for reducing man-hours used 
in aircraft production was illustrated 
by comparing the 8,000 man-hours 
used to produce a typical pursuit air- 
plane with the 106 man-hours per car 
which is the rule in the automobile 
industry. To obtain high production, 
tolerances must be held more rigidly 
rather than less so. Subcontracting 
must be limited to firms that can meet 
tolerances. Interchangeability must be 
an indexible rule. 

Information on stainless steels and 
magnesium alloys was given at the 
materials sessions, with J. L. Atwood 
serving as chairman. 

“Some Uses of Stainless Steel in 
Aircraft Construction" was read by 
Oliver Fraser, Jr., of the Carnegie- 
Illinois Steel Corp., while "Magnesium 
Alloys in the Aircraft Industry” was 
presented by J. C. Mathcs of the Dow 
Chemical Co. 

These two papers presented two di- 
vergent philosophies of aircraft design. 
On the one hand stainless steel leads 
to the development of highly stressed 
thin skin structures of built-up design. 
At the other extreme is the low stress 
thick skin magnesium structure of rela- 
tively greater simplicity, tending to- 
wards the monocoque form without in- 
ternal bracing. 

A plea for simplification of stainless 
steel specifications was voiced by 
Fraser, as well as an excellent outline 
of the technique and procedure of steel 
manufacture. It is especially important 
that the steel mill shall know as far 
in advance as possible how much of 
what specification steels the industry 
will require. Availability of stainless 
steel alloys provides the industry with 
a structural “cushion” in the event we 
run short of aluminum materials. Out 
of a long personal experience in de- 
signing and building aircraft parts of 
stainless steel, Fraser gave encourage- 
ment to those now working with, or 
designing in this material. Its high 
strength characteristics make it par- 
ticularly suitable for some of our new 
very high performance aircraft with 
heavily loaded wings, especially in cases 
where the wing is relatively thin. 


Mathes told his audience that it is 
not true that German interests have 
hampered the development of mag- 
nesium alloys in this country. American 
magnesium is being produced under 
American patents and with American 
money just as fast as physical limits 
of men and machines permit. Produc- 
tion has been doubled in the past 
twelve months and will double again 
in the next twelve months. Appli- 
cability of magnesium alloys is being 
extended rapidly to aircraft structural 
problems. Shortly a considerable num- 
ber of planes will be flying on a test 
program equipped with magnesium 
sheet wing coverings. Magnesium forg- 
ings and extrusions are now being 
made. Hot pressing of magnesium 
sheet has been developed very satis- 
factorily and shapes may be pressed or 
drawn about as well, and to as wide a 
range, as with aluminum alloys. Among 
developments with magnesium materials 
is the trend to pure monocoque struc- 
tures of very smooth surface which 
results from the use of thick 3kin sec- 
tions which do not warp or wrinkle. 
Units have been built without any inter- 
nal brace members whatever which com- 
pare favorably on a weight-strength 
basis with conventional structures, and 
which are appreciably cheaper to build. 
Aerodynamic efficiency of such struc- 

high polish, will increase even more 
as we develop laminar wing flow at 
high speeds. Improvements in purity 
of magnesium alloys, and anodizing of 
magnesium surfaces, has greatly in- 
creased the resistance of magnesium 
alloy parts to weathering. 

Engine papers were presented to 
two sessions with Mac Short, presi- 
dent of Vega Airplane Co., acting as 
chairman of one and Dr. A. L. Klein, 
California Institute of Technology, as 
chairman of the other. The annual re- 
port on vapor lock problems, by Dr. 
O. C. Bridgeman, director of the 
C.F.R. project, summarized the 33 re- 
ports which have been made during the 
past year. Four approaches ot the prob- 
lem have been studied. 1. By control- 
ling characteristics of the fuel to lower 
vapor pressure. 2. By fuel tank super- 
charging to insure flow at all times. 

3. By fuel cooling. 4. By compromise 
methods. The fourth method is that 
used by engineers to solve each new 
fuel system design problem and does 
not represent a fundamental approach. 
Its application has reduced vapor lock 
troubles somewhat, and extended scope 
of operations, but the problem has not 
been solved. The first method is not 
considered promising since it produces 
a number of unfavorable results. The 
second and third methods are both 
(Turn lo page 148) 
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Aircraft Engine Parts Now Reconditioned by 

MICROFINISH 

HONING 

OncluAUUf .: — 

Straight Line Engine Cylinder 
Bores 

Radial Engine Cylinder Barrels 
Master Con Rod Crankpin Bores 
Master Con Rod Knuckle Pin Bores 
Articulator Rod Wrist Pin Bores 
Articulator Rod Knuckle Pin Bores 
Impeller Shaft Bearing Cage Bores 
Supercharger Rear Housing 
Sleeve Bores 

Impeller Shaft Front Bearing 

Crankcase Front Section Sleeve 
Bores 

Supercharger Front Bearing 
Sleeve Bores 

Crankcase Front Cover Sleeve 
Bores 

Cam Driven Gear Oiling Bracket 

Stationary Reduction Gear Bores 
Fixed Reduction Drive Gear Bores 
Bracket Oil Feed Liner Bores 
Thrust Bearing Cover Liner Bores 


MICROMATIC HONE CORPORATION 

1345 E. MILWAUKEE AVE„ DETROIT, MICHIGAN 
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Standardization 

( Continued from page 67) 


using extruded shapes in his designs, 
at least one complete set of drawings 
covering all available extrusion dies 
shall be located in each drafting room. 

Standardization can be affected in the 
Stress Analysis and Weights Depart- 
ments by adhering to a uniform series 
of values, formulas, forms and methods 
of procedure in their respective lines of 
calculation. This information, also, 
should be made available in manual 

In the manufacturing department 
every effort must be made to follow 
standardized methods of processing. 
Such a procedure will make it easier 
for large quantities of aircraft parts, 
or even of complete planes, to be simul- 
taneously manufactured by a number 
of different companies. 

In the field of accessory manufacture, 
the builder of a standardized item 
knows that, even though there may be no 
market for his product when first in- 
troduced, the market is sure to develop. 
And when the demand does develop it 
will not be restricted to a few custom- 
ers only. Higher production permitted 
by wider distribution will lower costs. 
Such wide distribution will simplify 
the problem of dealer stocks, and also 
the problem of maintaining stocks of 
replacement parts for service needs. 

While standardization can be ad- 
vantageous to almost any branch of de- 
sign and production procedure, there is 
little advantage to be gained in the 
standardization of parts used only in 
special applications. 

Also, it is futile to standardize a part 
where conditions indicate that further 
improvement is necessary for satisfac- 
tory functioning. 

Standardization work has been 
greatly advanced in the aircraft indus- 
try through establishment of the West- 
ern Aircraft Standards Committee, on 
the West Coast, followed by similar 
action on the East Coast. These com- 
mittees will continue to function and 
their work will be assisted through 
formation of the S.A.E. Aeronautical 
Standards Board. Through this work 
the following aims arc being realized: 
1. To provide means for cooperative 
establishment of new aircraft standard 
parts which will supplement the Army- 
Navy Standards for use on both Serv- 
ice and commercial aircraft. 2. To 
provide means for the establishment of 
exchange privileges covering certain 
processing tools and equipment (such 
as the extrusion die pool). 3. To pro- 
vide means for the exchange of certain 


unrestricted engineering information, 
such as tests reports, research data, etc. 

In conclusion the author points out 
that now is the most opportune time 
that has yet presented itself for full 
cooperative action in the industry on 
the problem of standardization, and 
urges that all firms give a more serious 
consideration to greater effort in this 
field. 

Standardization of Aircraft Engine 
Components was the concluding paper 
of the session, presented by Gustaf Car- 
velli, Wright Aeronautical Corporation. 
The author has developed a number of 
charts and drawings to illustrate his 
points relating to engine standardiza- 
tion. Since standardization must start 
in the drafting room it is necessary to 
provide a uniform system of dimension- 
ing and placing data and notes on the 
drawing. To do this a sample drawing 
is provided for each type of part in the 
entire engine, such as connecting rod, 
piston, crankshaft, etc. Such sample 
drawings are filed in such a way that 
the draftsmen can select the proper 
sample by reference to a list showing the 
sample drawing number together with 
suitable remarks. 



Milled and Ground Thread 



Die Cut and Rolled Thread 


Fig. S. Illustration oi two types of end 





concentration. 


To simplify dimensioning of parts, a 
two place decimal system is recom- 
mended for the engineering and pro- 
duction departments, in place of frac- 
tional dimensioning still commonly 
used. In some cases parts dimensioned 
to the fractional system must have the 
fractional dimension converted to deci- 
mals as many as eleven times. The 
decimal system facilitates the work of 
layout men, detailers, checkers, tool de- 
signers, tool design checkers, pattern 
layout men, pattern makers, layout men 
of castings for checking, layout men of 
first casting for machining, layout men 
for tools, and checkers of tools. The 
importance of standardizing on the 
decimal dimensioning system becomes 
apparent when it is realized that in a 
large organization when any of the 
common fractions are in use the change 
to decimals must be made thousands of 
times daily. The saving in man hours 
through use of the decimal system is 
positive and substantial. There is no 
serious drawback to use of decimals. 
For example, the fraction 11/64, to be 
expressed clearly would have to be car- 
ried out six places to read .171875, but 
the two-place decimal equivalent .18 is 
entirely satisfactory. To simplify, a 
conversion table, such as is shown in 
Fig. 2, is provided throughout the 
drafting room and shop, for converting 
16ths, 32nds, and 64ths to two place 
decimal equivalent. 

Standardization of notes on drawings 
is important. A simple item like break- 
ing edges of a drilled hole, for instance, 
may prove costly if not properly treated. 

The accuracy of studs, and of tapped 
holes must also be closely controlled 
by properly standardized notes, as 
many parts of an aircraft engine 
are held together with studs. The 
accuracy of various surfaces with 
relation to each other, such as on gears, 
splines, and threads, can be controlled 
by a single “A” note form properly 
interpreted. Accuracy of a crankpin 
or highly loaded journal should be con- 
trolled by a “Z” note specifying the cir- 
cularity and taper of the pin. Heat 
treatment of small parts is controlled 
by specifying one of six degrees of 
Rockwell hardness, which system helps 
the production department to heat treat 
many different small parts at the same 
time. The heat treatment of larger 
parts, such as crankshaft or camshaft, 
is controlled by a Brinell reading note : 
.005— .010, or .010— .015 for very thin 
sections, .01 5— .25 up to .055-.065 for 
general work; .025-045 for, crank- 
shafts; .035-0.65 for cams. 

One of the first major parts to be 
standardized was the propeller shaft 
end. Shaft ends S.A.E. No. 10 to 50 
inclusive are of the straight sides spline 
type and the No. 60 of the involute type 
spline. It is suggested that any new or 
(Tuni lo page 148) 


AVIATION. December, 


He’s Already in Aviation 

Yet This Young Man SEES THE NEED FOR 


park 8 

EEABEBSHIF 
TB A1NIAB 





v-d I have been working in a large aircraft factory for the 
^*VI past year and now realize the necd-of thorough training." 
So wrote an applicant for admission to Parks Air College, whose 
application has already been accepted. At the same time, he 
explained that because of unforeseen circumstances, his entrance 
would need to be deferred. "But. he added, "your school un- 
doubtedly offers the most thorough training in the country today, 
and 1 want and intend finally to get that training.” . . 

The point to be borne in mind by you who are restlcss'to get 
into aviation is that simply getting in is not enough. The young 
man referred to above is already in, but he wants to get ahead, 
and you will want to get ahead. You will want a bcttcr-than- 
even chance in competing for the available positions of trust 
and responsibility. 


n mind in building and 




The “Why” as t cell a. 

All of this Parks Air College has had in 
offering you courses in aviation training. Therefore, these o 
are specialized yet comprehensive, each in its particular field. 
They teach you to actually do something, to perform tasks 
useful in aviation, and, equally important, acquaint you with 
basic principles involved. 

Briefly, that is why Parks alumni are found throughout avia- 
tion in positions of responsibility, such as Chief Engineer, Chief 
Meteorologist, Chief Pilot, Captain, First Flight Officer, Traffic 
Manager, Factory Manager, Department Supervisor in Manu- 
facturing, Superintendent of Maintenance, and many others. 

Parks training is of true leadership calibre for you who aspire 
to leadership in aviation. Each of the four courses is preparation 
for a career in one of the four major fields of aviation. They arc: 
Professional Flight and Executive, Aviation Operations and 
Executive, Aeronautical Engineering, Maintenance Engineering. 

Complete information is included in the catalog. It is free. 
Your request, either the coupon o 
Send for it now. 
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You’ll find it here! 

Whether it is Names; Addresses; Operating, Personnel oi 
other Data you want .... for the United States alone or 
for 129 other Countries and Territories ... on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
Military and Civil Ministries; Air Transport Companies; 
Airports; Aeronautical Organizations of all kinds, etc. 
-You'll find it handily in INTERAVIA ABC. 

OVER 20.000 LISTINGS 
OF THE WORLD'S AVIATION INDUSTRY 
covering 130 Countries and Territories 
with accurate data on the following: 

Moiifoctarars of Aircraft. Equipment, Material., Fad. and 





A new 200-page Atlas Section, with 70 aeronautical maps. 

A complete Alphabetical Index to listings under every Analytical 
Classification. 


A comprehensive vocabulary of aviation terms, in five languages — 
English, French, German, Italian and Spanish. 

Sectionalized and Thumb-Indexed Size, 6} i 9} inches 

Heavily Cloth Bound Price, $7.50 per copy 


V 


McGRAW-HILL PUBLISHING CO.. INC., 

Catalog & Directory Division 

330 Wait 42nd Street, New York, N. Y 

Gentlemen: You may mail us 

INTERAVIA ABC to the following add 
at the rate of S7.50 per copy. 

(Company) 

(Address) 



JLHE NEW South Bend Series "S” 
Tool Room Precision Lathe has been designed and built 
for efficient service in the modern tool room. Standard 
equipment includes draw-in collet chuck attachment, mi- 
crometer carriage stop, thread dial, chip pan, collet rack, 
and telescopic taper attachment. 


South Bend Series "S" 
Tool Room Precision Lathe 



Spindle speeds range from 21 to 725 R.P.M. Quick 
change gear box makes all threads and feeds instantly 
available. Large diameter hand wheels, clear-cut easy read- 
ing graduations, and conveniently arranged controls re- 
duce operator fatigue, and assure maximum production. 

Smooth vibration-free operation at high speed is assured 
by the direct belt drive to the spindle. A wrenchless bull 
gear lock permits engaging the back-gears quickly when 
slow speeds are required for machining large diameters. 


LATHE BUILDERS SINCE l()o6 


751 E. Madison Sr., South Bend, lnd„ U.S.A. 
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promising and further work is being 
done lo perfect methods of fuel cool- 
ing and tank supercharging which, be- 
tween them, should eventually solve 
vapor lock troubles. 

“Supercharged Aircraft Ignition 
Harnesses," by Carl E. Swanson, 
Northwest Airlines, Inc., describes an 
ingenious system for pressurizing the 
ignition harness to eliminate troubles 
arising from water vapor, oil fumes, 
corona, formation of ozone, and nitrous 
oxide. The pressurizing equipment 
weighs very little and has completely 
eliminated ignition harness troubles, 
and greatly extended plug service pe- 
riods. Eventually it is believed the 
magnetos will be pressurized also, but 
they are not sufficiently air tight for 
this at present. 

E. K. Von Mertens. Pratt & 
Whitney Aircraft, presented a full de- 
scription of the new Pratt & Whitney 
ignition system which solves the 
troubles which formerly required in- 
stallation of pressurizing equipment. 
The new system is designed as a single 
unit, with the ignition harness and dis- 
tributor housing cast in a single piece. 
The ignition wiring is built into the 
housing, producing a superior ignition 
system both electrically and mechani- 
cally. 

"Aircraft Engine Reduction Gears 
and Torque Meters" was read by Ro- 
land Chilton, Wright Aeronautical 
Corp. Chilton described the new 20- 
pinion planetary reduction gear, which 
is 99.1 percent efficient as well as being 
compact and light in weight. This gear 
also lends itself readily to incorporation 
of a torque meter in the gear housing. 
Chilton pointed out that propeller drive 
requirements were growing daily more 
exacting. 

In addition to being light, compact, 
durable, and highly efficient, some of 
the indicated future requirements for 
propeller drive are: a. Increased reduc- 
tion ratios over a wide range, b. Com- 
pound reduction gears interchangeable 
for change of speed without change of 
gear housing, c. Provision of two- 
speed gearing, d. Reverse rotating 
coaxial propellers, e. Alternate right 
and left hand propeller rotation, f. Re- 
mote drives permitting buried engines, 
g. Provision of torque meters. 

Two papers on supercharging might 
be considered more as a contribution 
to high altitude research, than engine 
research. "Problems Relating to Con- 
trol of Flow in Superchargers,” by 
Nate Price, Lockheed Aircraft Corp., 
described a new cabin pressurizing con- 


trol valve of particular value in regu- 
lating pressure so as to permit gradual 
adjustment of cabin pressure to ascent 
or descent of the airplane. Considerable 
attention was also given to detailed 
design of centrifugal engine super- 
chargers and suggestions made for im- 
proving efficiency through better speed 
control, provision of double shrouding 
of the blades, and application of a fan 
to the intake. 

"Altitude Conditioning of Aircraft 
Cabins.” by J. B. Cooper, Boeing Air- 
plane Co., was a report on experience 
gained in designing, building, testing, 
and operating the Stratoliners which are 
now flying daily on the TWA transcon- 
tinental service, and on the PAA 
service to South America. Thoroughly 
satisfactory results are obtained with 
present equipment but numerous future 
improvements are indicated. 

John Lee, Pratt ft Whitney Air- 
craft, acted as chairman of the elec- 
trical equipment session. The paper on 
"Auxiliary Power Equipment," hy C. C. 
Shangraw, Eclipse Aviation, might 
have been classed with the engine pa- 
pers, for a large part of the discussion 
ranged around the merits of mounting 
all accessories directly on the engine, 
or of driving all accessories from en- 
gine driven gear boxes. The concensus 
of discussion, and Shangraw’s paper, 
was that auxiliary power will probably 
be used only in conjunction with the 
main engines, possibly only for ground 
operation, and that such a system can 
he developed to eliminate batteries. 
Everyone seemed willing and eager to 
get power for driving accessories from 
the main engines, rather then from 
auxiliary engines, since main engine 
power is lighter, cheaper, and more 
reliable, all other considerations being 
equal. However, the problem of getting 
the power from the main engines to 
the accessories still remains. There is 
insufficient room to mount them all on 
the engine proper. Hydraulic drive and 
electric drive both present drawbacks, 
and the mechanically driven remote 
gear box is heavy and bulky. Great im- 
provements in generator design, par- 
tially through turning the generator at 
higher speed and cooling it with forced 
flow air, have made it possible to take 
considerably more electrical power di- 
rectly off the engine. 

"Aircraft Electricity as the Airline 
Operator Sees It,” hy P. C. Sandretto, 
United Air Lines Transport Corp., is 
an effort to get a year ahead of the 
airplane design parade by forecasting 
a new type electrical system for air- 
craft of 100.000 lb. size or over. The 
Sandretto system would use four alter- 
nators on each engine of a four engine 
plane to provide 30 kw. of power at an 
appreciable weight saving over conven- 
tional electrical systems. 


Standardization 

(Continued from page 146) 


larger shaft ends be of the involute 
type, which is more adaptable for large 
production with greater accuracy than 
the straight sides type, and which has 
a lower stress concentration factor. The 
method of straight side splines was 
developed as an improvement over the 
old system of keying a gear to its shaft. 
For many applications the straight side 
spline has proved unsatisfactory and a 
20 deg. stub tooth form was developed. 
Both of these forms have high stress 
concentration at the root of the spline 
and the 30 deg. involute type has been 
developed to overcome this. Advantage 
of the 30 deg. type is illustrated in 

Drives which have been standardized 
using the 30 deg. involute spline arc: 
generator drive, accessory gear box 
drive, fuel pump drive, propeller gover- 
nor drive, vacuum pump drive, and the 
No. 60 propeller shaft' end. 

Parts are usually held together with 
threaded bolts, studs, or screws. But 
the national screw form is satisfactory 
only under fixed load conditions, and 
not under repeated loads. For this 
reason a modified thread form has been 
developed for all highly stressed parts, 
as shown in Figure 4. Instead of al- 
lowing sharp corners a maximum and 
minimum radius is used. This thread 
form has proved its usefulness for tap- 
ped holes in aluminum or magnesium, 
as well as for studs and bolts. In the 
design of parts with threads it is often 
very important to control the location 
of the end thread. Figure 5 shows two 
types of threads and this picture is 
helpful in guiding drafting departments 
in their selection of which thread to 
use. When threads are milled or 
ground the end thread is as shown in 
the upper view, and when die cut or 
rolled threads are required they arc as 
shown in the lower view. 

Many gears are used in an aircraft 
engine and many types of gears have 
been tried, but the 20 deg. full depth 
tooth form has proved to be the most 
satisfactory. The standard 20 deg. 
tooth form has high stress concentra- 
tion at the root since the fillet is only 
a few thousandths of an inch. By using 
a 20 deg. tooth form with a full radius 
at the root the stress concentration is 
decreased considerably as is illustrated 
by Fig. 6. 

In his paper the author attempts to 
show how many items need to be stand- 
ardized, yet on which very little infor- 
mation has been published. Referring 
again to the decimal system in the con- 
(Turn to page 152) 
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Sixty Planes a Day 

{Continued from page 63) 


ncering, tooling and planning sections 
are so placed in relation to production 
as to permit close coordination. To 
provide straight-line unobstructed pro- 
duction throughout, cafeteria, locker 
rooms and toilet facilities are located 
underground. 

The plant is so “obstruction-free" as 
to assume a flexibility ' in the type of 
aircraft that may be produced. Changes 
for varied designs of airplanes requir- 
ing new plant layouts may therefore 
be readily accomplished. 

Completion of the new Buffalo plant 
will increase to approximately 2,000,- 
000 sq.ft, the total space to be devoted 
to aircraft production by the Curtiss- 
Wright Corp. in the Buffalo area alone. 
The new unit will employ about 12,000 
persons, and with the present plant 
which has around 9,000 workers, will 
increase to 21,000 the number of peo- 
ple employed in the Buffalo area. 

Following closely the design of the 
Buffalo plant, the new Columbus fac- 
tory consists of a one-story manufac- 
turing plant occupying about 1,200,000 
sq.ft. Like the Buffalo unit, it pro- 
vides a clearance from the floor to the 
bottom chord of the roof truss of 20 ft., 
in the general manufacturing area, and 
40 ft. in the sub and final assembly. 
Beneath, a basement with 150,000 sq.ft, 
of floor space provides locker rooms, 
cafeteria, and storage space. An engi- 
neering section, 100x900 ft., with base- 
ment under part of the area, providing 
space for employment offices, hospital, 
kitchen and storage rooms, and an 
office section consisting of a two-story 
building with full basement, 50x400 
ft, and accessory structures, cover a 
total of 148,000 sq.ft, in addition to 
the main manufacturing plant. 

The Columbus unit, under the super- 
vision of J. A. Williams, will employ 
approximately 12,000 persons in the 
local area when the plant reaches full 
production. It will produce many of 
the aircraft types now manufactured 
by the Buffalo factory and, according 
to plans outlined by the management, 
will contribute greatly to the produc- 
tion quota of the Curtiss Aeroplane 
Division. With the long experience 
of the latter organization in designing 
and producing military aircraft, dat- 
ing back to World War I, and its suc- 
cess in recent years with manufactur- 
ing high performance pursuit types like 
the Curtiss P-36A and the Curtiss P-40, 
which have proved their mettle in for- 
eign competition, the new Columbus 
plant will be placed in the full produc- 
tion within a minimum period. 


The St, Louis Airplane Division, of 
Robertson, Mo., linked for many years 
with the development and production 
of outstanding military, commercial and 
private aircraft types, including the re- 
cent 30-passenger Curtiss-Wright trans- 
port, is now replacing its original plant 
with the largest aircraft factory ever 
built in the Middle West. 

Over eight times as large as the 
present plant which occupies 149,000 
sq.ft., the new structure is very similar 
in layout and size to the Buffalo and 
Columbus units. More than 27 acres 
of floor space are to be covered by the 
new building which is being erected 
on the present site of the St. Louis 
Airplane Division's factory. Costing 
approximately $11,000,000, complete 
with tooling machinery and equipment, 
the new plant is being constructed of 
steel, brick and reinforced concrete. 

Of unusual interest to those who are 
acquainted with the aviation industry’s 
problems is the fact that during con- 
struction of the new unit, manufactur- 
ing operations are being continued and 
expanded in -the present factory. The 
general and engineering offices occupy- 
ing a front of the main manufacturing 
plant, facing Lambert Field, will be 
completed first. As wings of the man- 
ufacturing plant are completed, opera- 
tions will be moved so that it will be 
unnecessary to dismantle the present 
structure until all departments have 
been reestablished in the new and larger 

Indicative of the size of the cargo 
transports and combat planes which the 
St. Louis plant will be required to 
produce for the National Defense pro- 
gram when it is completed next spring, 
the final assembly department will be 
200x600 ft. and will have a ceiling 
clearance of 40 ft. completely free of 
obstructions. Two huge doors, each 
200 ft. wide, will extend along the west 
side of the building. 

The entire structure, with an area 
of 1,200,000 sq.ft, will include a one- 
story manufacturing and engineering 
section, the office section of two-story 
construction, and accessory buildings. 
When placed in full production, the 
new plant will increase employment 
from the present figure of 2,000 to ap- 
proximately 12,000 workers. 

Altogether, upon completion of the 
plants now being erected by the Cur- 
tiss Aeroplane and the St. Louis Air- 
plane Divisions of the Curtiss-Wright 
Corp., production area will be increased 


from the existing 949,000 sq.ft, to about 

4.400.000 sq.ft, of floor space, and 
increase employment from the current 

11.000 to nearly 45,000 people. 

Curtiss Propeller Division 

Curtiss-Wright’s fourth Division, 
Curtiss Propeller, of Clifton and Cald- 
well. N. J., and Pittsburgh, Pa., has 
rapidly developed from a small depart- 
ment of the Curtiss Aeroplane Divi- 
sion into a large organization. Manu- 
facturing the universally known 
Curtiss electric “full-feathering” propel- 
lers and Curtiss fixed pitch propellers, 
this Division has likewise been expand- 
ing its activities. Its new plant, near 
completion at Caldwell, N. J., will more 
than double present production facilities. 

The latest unit, comprising 370,000 
sq.ft., adjoins Caldwell-Wright Airport 
near Caldwell. Designed by engineers 
of Curtiss Propeller in conjunction 
with Albert Kahn, Inc., the one-story 
structure incorporates many new fea- 
tures in modern industrial design in- 
cluding actinic type of glass for assur- 
ing maximum daylight illumination. 
Now approaching full production, it 
will enable us to keep pace with the 
increasing mass production of aircraft 
engines and planes for the nation's Air 
Defense program. 

The Caldwell unit marks the latest 
step in that division’s unusually rapid 
expansion. From an extremely small 
organization with only 17,000 sq.ft, of 
floor space, it has developed into a 
full-fledged division with a plant at 
Clifton occupying 135,000 sq.ft., which, 

with the acquisition last year of the 
hollow steel blade division of the Pitts- 
burgh Screw & Bolt Co., now com- 
prises 220,000 sq.ft. This area, to- 
gether with the new Caldwell plant, 
provides a total floor space of 590,000 
sq.ft., increasing employment from 2,000 
to approximately 5,500 persons. 

In addition, the Curtiss Propeller 
Division is contemplating establishment 
of a fourth plant somewhere in the 
Middle West, the production of which 
will be somewhat in excess of the East- 
ern factories. 

Throughout the whole Curtiss-Wright 
expansion program, we have kept the 
human equation to the forefront in our 
planning of additional facilities. Basic- 
ally, we wanted factories without frills, 
but combining high productive capacity 
with the best of working conditions for 
our people. For that is the first re- 
quirement in the foundation for effi- 
cient operation. 

Thus, the new Curtiss-Wright air- 
craft plants are being geared to produce 
81 times as many fighter types as we arc 
now manufacturing, and may be ex- 
pected to deliver a total of 60 military 
planes a day when in full production for 
national defense. 
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Civilian Flight Instructors Win Acclaim 


/“'iivilian instructors throughout the nation again take first rank in aid- 
ing National Defense by training thousands of fit young people to fly in 


private planes. These operators are now asked to give advanced training to 
the “cream” of their graduates. 

For these advanced (secondary) and Instructor Refresher Flying Courses, 
the Howard DGA-125 Trainer has been created. It will be used by many 
prominent operators of the 1941 C.P.T. programs, because of its modern 
design (which enhances “after value”), sturdy construction, low initial and 
maintenance cost. 




AIRCRAFT CORPORATION 


Harold Darr, President of Chi- 
cago School of Aeronautics, 
Glenview (Chicago suburb), 
Illinois, also of Darr Aero 
Tech, Inc., Albany, Georgia 
and Lincoln Flying School, 
Lakeland, Florida. These 
schools are contractors to the 
V.S. Air Corps. Mr. Darr, a 
world war flyer, also heads 
Chicago Aviation Corpora- 
tion, prominent Aircraft Dis- 
tributors. 


5312 W. 65th STREET . CHICAGO, II.L., U. S. A. 
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In the face of rising production demands for all types 
of aircraft, ordnance, and marine equipment for national de- 
fense, Breeze's well-established facilities answer a pressing 
need. Our trained personnel and experience in production 
to aviation standards enable us to handle present demands 
while these facilities are being augmented for the future. 

If you are placing an order for equipment or accessories 
in the wide line manufactured by Breeze, we can take it and 
deliver it on schedule. The Breeze reputation for fine work- 
manship, built up over many years, is an assurance that you 
will get what you want when you want it. 




Because it means dividends 
to the air lines! 

Quiet comfort and relaxation for the passen- 
gers is assured by the use of Felters Kapok 
Unisorb in this Lockheed "LODESTAR". 
Like Lockheed, most prominent airplane 
manufacturers use Kapok Unisorb — the 
lightest and most efficient sound absorber. 


THE FELTERS COMPANY, INCORPORATED 

210 SOUTH STREET, Dept. T-12 . . BOSTON, MASSACHUSETTS 


FELTERS 


L T 


FUNCTIONS 




INSURANCE... 


JACOBS AIRCRAFT ENGINE CO. 


Specially designed inspection fixtures reduce to 
a minimum the possibility of human error in the 
production of Jacobs engine parts, and insure the 
ultimate in accuracy and interchangeability. 
Costly, yes — but typical of the uncompromising 
standards adhered to throughout the design and 
manufacture of Jacobs engines. 

225 H.P. 285 H.P. 330 H.P. 
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America Forges the weapons oF 
national deFense. There's no time For delay 
ond needless experiment. There can be no tolera- 
tion oF substitute or untried materials. Dependable 
sources are vital . . . Grades 12 and 18-22 AMPCO 
METAL Fully meet the exacting speciFicotions oF the Army, 
Navy and Air Corps For aluminum bronze. Plants the 
country over, engaged in deFense production, hove Found 
AMPCO METAL, Inc., a thoroughly dependable source For 
bronze alloys produced to speciFication. Contract requirements 
and delivery dates ore met as scheduled. AMPCO'S positive, 
scientiFic control and complete, modern Facilities ossure alloy 
uniFormity. AMPCO METAL ilselF is quickly ovailable every- 
where in sand or centriFugol castings, extruded stock ond 
Forgings, Furnished rough, semi-mochined, or Fully 
finished . . . Meet today's demand For ACTION! 
Submit your deFense alloy specification prob- 
lems to AMPCO METAL, INC., Depart- 
ment A-1240, Milwaukee, Wisconsin. 


y 
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Concrete runways «„ take .» 

Concrete’s strength, durability and economy 
make it eminently suitable for airport runways, 
taxiways and aprons. The Portland Cement 
Association will be glad to provide informa- 
tion on use of concrete in airport design. 

PORTLAND CEMENT ASSOCIATION 

Dept. 12-41, 33 W. Grand Ave., Chicago, III. 

A national organization to improve and extend the uses of concrete . . . through 




Measure the 
Extra Value 
in FLIGHTED 


By any yardstick, FLIGHTEX gives you plus 
value. Lighter . . . stronger . . . smoother, it 
surpasses U. S. Army and Navy specifications. 


World’s Premier Airplane Fabric 


FLIGHTEX 


SUNCOOK MILLS — 40 Worth St.. New York 
Leading Manufacturers of Fabric and Tapes for the Aircraft Industry 






The Most Important Job in Aircraft Production 

The biggest problem to be solved in achieving stepped-up aircraft production is the elimination of the "Bottle- 
Neck" of a possible shortage of parts, tools, and accessories. In Illinois, the second largest metal-working state 
in the nation, industry is geared to high-speed production and quick change-over to quantity manufacture of 
items for which a shortage may develop. The large number of Illinois Manufacturers already manufacturing and 
equipped to produce the vital parts and tools for aircraft manufacture is an added reason for the choice of an 
Illinois location for new aircrafc plants and branch plants. In Illinois you gain all eight of the factors necessary 
to aircraft manufacture: Good Labor Supply— Available Materials and Parts— Finest Transportation 
Facilities— Strategic Central Location— Ideal Testing Conditions— Plant Sites Near Airports— 
Extensive Research Facilities— Military Training Bases. 

Military, Federal, and Industrial authorities agree that American aircraft manufacturers and allied indus- 
tries will benefit from locating in the Middle West, away from our vulnerable coasts. Investigate the outstand- 
ing advantages of locating your new plant or branch plant in the State of Illinois. 

Special Confidential Report to Executives 

Write the Illinois Development Council, at Springfield, today for a special report on the advantages of Illinois 
as they apply to the aircraft and parts manufacturing industry. This report will present the facts on labor, raw 
materials, available plant sites, power, fuel, taxes, distribution facilities, and other factors determining the selec- 
tion of a plant location. Your inquiry will, of course, be kept strictly confidential. Write — 

ILLINOIS DEVELOPMENT COUNCIL • STATE HOUSE • SPRINGFIELD, ILLINOIS 
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THE STATE OF BALANCED ADVANTAGES 





T T ERE are control cables that are engi- 
A -k neered and produced with the same 
precision as both power plant and structure 
of the newest aircraft. Only the finest steels 
go into their manufacture. Every wire of 
every cable is cold-drawn to high tensile 
strength through accurate dies, under the 
direction of men who specialize in the mak- 
ing of control cables that are as sound and 
trustworthy as modern science can make 
them. 

That’s why so many aircraft designers 
and builders specify American Tiger Brand 
Strand and Cords. That’s why you’ll find 
them used in America's finest ships. 


AMERICAN STEEL 

Cleveland, Chicago , 


WIRE 

and New York 


COMPANY 


UNITED STATES STEEL 






C .Jxcatcz s~>ecutiitt ui the sd-vi 

:tL LEARADIO TRI-POWR PORTABLE 



CLV safely, surely, confidently ... in fair 
* weather or foul . . . with the new 
Learadio Tri-Powr Portable. This compact, 
light-weight, sensitive 2-band receiver 
enables you to receive C.A.A. and 
airport control tower broadcasts of flying 
weather conditions and changes ... of 
winds aloft, terminal forecasts and local 
field conditions plus all the standard 
broadcast entertainment programs. 

And, best of all, the Tri-Powr is a truly 
personal radio. You can take it wherever 
you go ... in your car or boat, on trains, 
buses or transports ... as well as in your 
plane. Use the Tri-Powr to fly the beam 


. . . take advantage of its direction finding 
characteristics to get an accurate "fix" of 
your location when you get off your 
course. The Tri-Powr operates on any 
electric current — AC, DC, or on its own 
bolteries (which will last more than two 
hundred hours). 

Every day an increasing number of airports 
are making it obligatory that planes be 
radio equipped. The Learadio Tri-Powr 
will permit you to conform to these safely 
requirements at little cost. See your own 
dealer, or write directly to Lear Avia, Inc., 
or to the nearest divisional office. 


LEAR AVIA.inc. 

DAYTON, OHIO 





PLANES 


CONNECTOR TIMBER TRUSSES PRODUCE 


Ijower-cost plane "housing" is yours in timber . . . 
TECO Timber Connectors permit a smaller quantity of 
low-cost timber to build stronger, wider-span hangar 
trusses than ever before. The result is a plane shelter 
quickly produced with economical local labor and 
materials. 


Because they strengthen joints, TECO Connectors permit 
timbers to do more work. Hangars in wood from 30 to 
150-foot span are now available for all types of planes 
. . . Recent bids demonstrated savings of from 15 to 25% 
in the first cost of TECO wood-framed hangars. 

Working drawings for four standard timber hangars, 
designs approved by the CIVIL AERONAUTICS 
AUTHORITY, are available to prospective hangar 
builders at NO COST. 


Plans range from a 47', multiple-section hangar for small 
planes to a lOO'xlOO' hangar. There are two intermediate 
sizes — 60'x60' and 80'x80'. These drawings are com- 
plete and ready for use. They offer an opportunity to 
secure actual construction costs. 



HANGARS 


(ABOVE) Summerbell Roof Structures. Los 
Angeles, built this 102‘ span timber hangar 
for Cal-Aero Corporation. Oxnard, Califor- 
nia, and three others like it all within 40 
calendar days. . . . Best guaranteed time 
for erection of these hangars with another 
material was 90 calendar days. 
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N ATURE’S grim, relentless laboratoiy 
workers, sun, wind, rain, sleet and 
sudden temperature changes, are con- 
stantly searching for weaknesses in 
Berryloid Aircraft Finishes . . . but they 
find none. On countless planes of every 
type . . . military, commercial and private 
. . . Berryloid Aircraft Finishes success- 
fully meet every service condition. 

Berryloid Aircraft Finishes have mil- 
lions of flying hours to their credit. They 
are used on 75% of all American Air- 
planes in current production, insuring 
maximum protection and durability. 

Coupled with these so-called labora- 
tories in the sky, there are also other 
Berry Brothers laboratories very much 
down on the ground ... in the develop- 
ment of practical shop qualities which 
mean so much in this period of intensified 
aircraft production. 

BERRY BROTHERS 

Detroit, Mich. 

Walkerville, Ont. 




K EEP the ship as long as you like— a day or a week— 
you pay only for the time you fly. Cross-country 
minimum is only 75 minutes a day — local minimum is 15 
minutes a hop. Fly any ship you are qualified for— 
Aeronca, Stinson 105, Fairchild, Ercoupe, Waco Standard 
or Waco Custom. Twin-engine equipment will be avail- 
able soon. No red-tape, no fuss— simply fill in the coupon 
below and receive your identification card entitling you 
to immediate service in the Ailor Fly-Ur-Self System. 






New RCA Streamlined Directional Loop 

EASY TO USE! EASY TO INSTALL! EASY TO OWN! 


MODEL AVA-56 -Direct Control . . . MODEL A V A -56 A— Remote Control 


The worse the weather, the more you 
rely on your direction-finding equip- 
ment! That’s why these two new RCA 
loops are surrounded by higher-effi- 
ciency electrostatic shielding to re- 
duce annoying precipitation-static. 
Less static makes the null point easier 
to find — you can take quicker, more 
accurate bearings. And you can 
"home” in safety even on distant sig- 
nals tending to sag into the noise-level! 

Safety through countless hours of 
sleet, snow, rain and ice, is impor- 
tant, too! That’s why the aluminum 


ring of this new RCA loop is heavily 
plated — with shaft, collar-junction 
and mounting plate precision-sealed. 
An entirely new type of construction 
gives you extra rigidity and sturdiness 
— and accurately uniform windings. 
Streamlined cross-section greatly re- 
duces wind-resistance in the normal 
homing position. 

Complete with all hardware and 
accessories, this RCA-built, CAA- 
approved antenna costs no more than 
a "second-choice” loop. Write for 
complete data— a postcard will bring it. 





A Service ol the Radio Corporation of America 




Photographs showing latest type Niagara 
open back Inclinable Presses and Power 
Squaring Shears as furnished to all leading 
aircraft manufacturers. 



Monsanto Aircraft Finishes 
may be easily and effec- 
tively applied to all kinds 
of Aircraft . . . 

When you have a problem about air- 
craft finishes, why not get in touch with 
Monsanto, whose Merrimac Division 
was the first company to manufacture 
non-chalking, non-fading and non-bleed- 
ing finishes? 

The same degree of research and 
skill which produced these superior 
materials now makes available to you 
a complete line of lacquers, dopes, 
miscellaneous materials and thinners 
developed by Monsanto in coopera- 
tion with the aviation industry. 

Let us send you a copy of the new 
booklet on Monsanto Aircraft Finishes. 
The material contained therein may 
be of help to you in planning the fin- 
ishes of your aircraft. Or, if you have 
any problem in connection with air- 
craft finishes, our services are available 
upon request. Inquire: Monsanto 
Chemical Company, Merrimac Divi- 
sion, Everett Station, Boston, Mass. 


Monsanto Chemicals 





STANDARD AIRCRAFT PRODUCTS INC. 

• DAYTON, OHIO • 

Manufacturers and Distributors of Heat Transfer Units for Aircraft 

Aircraft Heaters 

Oil Coolers Intercoolers 

5 T fl n D fl I R 


Thermostats 


Radiators 


Standard Models 

OR 

Special Designs to Suit Individual Needs 
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To the Pilot . . . 


The most importanti 
distance in the world ! 

Check it instantly... 
accurately. .with the 
.. ABSOLUTE ALTIMETER 


7000 FEET 
ABOVE 
SEA LEVEL 


Western Electric 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 





Mile Down-or 

Six MUes up- 


— it's all the same to this highly versa- 
tile laminated phenolic plastic — 

DILECTO 

Illustrated is an insulated section of an oil well drill 
stem which enables geologists to determine by 
means of electrical impulses the various strata en- 
countered. This insulator has withstood pressures 
of 1 ,300,000 lbs. plus terrific torque and abrasion. 
Not illustrated are the many other applications of 
DILECTO developed by the same C-D insulation 
engineers who produced this subterranean giant. 
C-D engineers are ready to help you solve many 
of your insulation and weight problems with 
DILECTO plastics. 


READY 


Operators! With municipal facilities like this for basing your sea- 
plane, already available in scores of communities, 1941 should be 
your banner year for charter and taxi service, for training and sea- 
plane sales. There is less competition and greater opportunity for 
profit in seaplane operation. Write us for complete information. 

EDO AIRCRAFT C0RP, 402 SECOND STREET, COLLEGE POINT, N. Y. 

WORLD’S LEADING BUILDERS OF SEAPLANE FLOATS AND FLOAT GEAR 


CONTINENTAL- D I A M O N D 
U\ FIBRE COMPANY 

K NEWARK, DELAWARE 
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Team up fast, light Thor drills and fast, powerful Thor rivet squeezers, and watch assembly 
time dive! These tools do their job faster because every ounce of excess weight has been 
eliminated . . . every pound of air pressure delivers its maximum of power . . . and every aid 
to simpler, easier operation has been incorporated in their design. Furthermore, like the one 
hundred and more other Airplane Tools Thor builds, these tools have been designed in close 
collaboration with aircraft manufacturers themselves, and built to their own exacting specifica* 
tions. For full details on all Thor Airplane Tools, send for catalog described below. 



FAST, EFFICIENT, the Thor PRS-1 Rivet Squeezer 
drives small aluminum alloy and steel rivets uni- 
formly and tightly without injury to surrounding 
metal. Capacity, cold rivets — 5/32" steel; 3/16" 
dural. Length — 12 inches, less yoke. Weight — 
7% pounds, less yoke. For details on yokes, write 
for Reference Manual No. P-22. 


INDEPENDENT PNEUMATIC TOOL CO. 

268 S. JEFFERSON ST.. CHICAGO. ILL. 


LIGHT WEIGHT, yet powered for con. 
lintious production service is the 
Thor No. 209 rotary pneumatic air- 
plane drill. Capacity — 3/16 inch. 
Speed — 4,000 R.P.M. Weight — 
161 pounds. Length — 7U inches. 


Birmingham 

Philadelphia 


Boston Buffalo Cleveland 

Los Angeles Milwaukee New York 

Pittsburgh St. Louis San Francisco 
London Toronto 
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OUR PILOTS LIKE 

U.S. ROYAL FOAM 

SEAT CUSHIONING 


— Capl. Pete Parker 
EASTERN DIV. OPERATIONS MGR. 



UNITED STATES © RUBBER COMPANY 


MISHAWAKA. INDIANA 


Precision 



Precision marks every step in the manufacture 
of our original-equipment pistons for aircraft 
engines. You are assured of uniformly high 
quality, procured by precision — in the making 
of laboratory -controlled alloys, in foundry and 
heat-treating operations, and in the pains- 
taking workmanship of a seasoned crew of 
experts operating up-to-date equipment. . . . We 
are prepared to meet your most exacting speci- 
fications in material and design, and to serve 
your piston needs completely and promptly. 



RAY DAY PISTON CORPORATION 

Original Equipment Exclusively 



|sjc^ TIME and SPACE £cute*A 


• New practical aids lor factory 
executives faced with production shed- 
ules that put a premium on speed, floor 
space, or both. The newest units in 
Lyon's complete line of shop, toolroom 
and storage equipment, the portable 
Work Bench and Assembler's Bench 
Bin were developed to help save time 
and space in these days of emergency 
orders, limited floor space, and expand- 
ing personnel. 



AVAILABLE THROUGH SHOP EQUIPMENT DISTRIBUTORS 

Make a memorandum now to ask your shop equipment distributor sales- 
man for full details and prices on Lyon Portable Benches, Lyon Assembler's 
Bench Bins and Lyon Shop Robes the next time he calls. His organization 
(quipped to give you prompt delivery on these new time and space 
i on many other shop, toolroom and 
e proved their worth in speeding up 
stock inventories, and holding down 
breakage and losses of stoc k, tools, etc 


LYON e 

SHOP EQUIPMENT t 


e/ivice 
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* SHEET METAL COURSE - 10 WEEKS 

* WELDING COURSE - - - - 6 WEEKS 

* AIRPLANE AND ENGINE 
MECHANICAL COURSE --,™ 


now being offered by 

tficuyton 



Only the best of equipment used 

TAYLOR CUBS STINSON RELIANT 

PORTERFIELDS STEARMAN 

105 STINSON NEW WACO U. P. F. 7 


standing school — learn why it ca 


s. Get all of the facts' on this out- 
standing school — learn why it can give you the finest 
in training and thoroughly prepare you for aviation 


tStcui 
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FLYING SERVICE, Inc. 


ROTABINS”J 



SAVE FLOOR 
SPACE 

• 

SPEED UP 
:tion 


SPEED UP 
SERVICE 















Step-by-step methods 
for airplane mechanics 

of thin-sheet-metal airplanes 

Airplane Maintenance 

A Textbook for Airplane Mechanics 


Mew BLACK & DECKER 


AIRCRAFT VIBRO-CENTRIC 


VALVE SEAT GRINDER 






An Announcement by— 

AIR-SHIELDS 

INCORPORATED 


FOR FAST, POSITIVE CLAMPING 


INTEGRALLY SHIELDED 
IGNITION HARNESS 

i flBSagg gSCTS 
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MIAMI'S sunny skies beckon Ameri- 





HOW CLOSE ARE 
YOUR TOLERANCES? 

When the difference between an O.K. or a 
reject may be only a line or two on the ver- 
nier, you’ll find inspectors using Starrett 
Tools. Ask them and they’ll tell you why — 
improved design, perfect workmanship, 
sharp, clean-cut, easy-reading graduations — 
in short, everything that makes for greater 
certainty. When you buy precision tools, 
standardize on Starrett. Write for complete 
Starrett Catalog No. 26V. 

THE L. S. STARRETT CO. 






EKS ENGINE MOUNTS 


and many other similar 
welded steel parts are 
manufactured to meet the 
individual requirements 
of airplane manufacturers. 
Send prints and complete 
specifications with your in- 
quiries for quotation. 



GEORGE KOCH SONS., EVANSVILLE . IND. 



FLARES 


-A Complete e 
luring facilli 


■sign and con- 

and components * 
i by the Aircraft 


KELLOGG SWITCHBOARD 
& SUPPLY COMPANY 

MB S. CICERO AVE., CHICAGO. ILL 


KELLOGG 

SWITCH30APP 4 SUPPLY CO. 


THE LOGICAL SOURCE FOR 

HaxHiA 

AcceAA&U&l 


w phones (hand and throat), 
Headsets, Capacltators 

ratus such as plugs, jacks, 
l keys, switchboard lamps, 

Itl-conductor plugs c 
kets, insulated wire, co 
d assemblies, etc., etc. 


IBS 








CLASSIFIED ADVERTISING 


Aviations 


Market Place 

CLASSIFIED " v ADVERTISIN6 

RATES: UNDISPLAYED, 10 cents a word, minimum $2.00. DISPLAYED, $6.00 per inch. Contract rates on request. 
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SUMS 




100 PILOTS WANTED 


UNITED AIR LINES 


M 


-j. 





AVIATIONS MARKET PLACE 


SErt'ch Aircraft 
Inc. 

STINSON 

DISTRIBUTORS 

ASSOCIATED DEALERS 
WHITER FLYING SERVICE, INC. 

n R. S. HART AIR SERVICE 
GEORGE C. HAVEN 

^ S b ad I**’ * 

d GEORGE SCHAAF 
^JTANDARD^AVlAnON.^Ine. 
EDWARDS FLYING SERVICE 

Flushing Atipor^tl^bly^L. .. . ' 


THE VERY FINEST IN INSTRUMENTS 

New or reconditioned — Overhauling or installing. Accepted 
everywhere as better when coining from SNYDER'S. Consult us 
For Instruments — For Supplies — and For Overhauling your En- 
gines, Magnetoes, Carburetors, 

Control Boxes, and Generators. 

Magnaflux Servii 
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■propellers! 

Latin American Trade Solicited I 

| SALES • REPAIRS • SERVICE J 


Seaboard Aircraft Sales 


HOWARD AIRCRAFT 


SIMMONDS GROUP 


" DAS COUPLINGS 


ENGINES FOR SALE 


THE VIMALERT COMPANY, Lid. 


... SEE US FOR 

<£ I N s 

w stiTivd'akd 1 ' 

1 II U M E X 

PCS — SALES — REPAIR — INSTALLATION — COMPLETE STOCK WHU 
AIRCRAFT EQUIPMENT COMPANY 1 1 

N. Y. Garden City 8753 

Aviation Schools 

AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — INSTRUMENT 






TRI-STATE COLLEGE 


AVIATION'S MARKET PLACE 



Aviation Schools 


Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


aviation is calling for r l ar..tK , i:rs 


- / 1 L . ^ Lj , ^ 


LUSCOMBE GRADUATES! ’^SS^SSApSSSi 

assrsiifwa •spswa vs& ster 


Nerf Class Starts January t, 1941. 


h^lilllTup'nritothnV fM nJ. , o°“."n«.'° ' h,i ' ow " *" d 

^tUSOTlBE^ 

3 Monthi; Aircraft Shaat^Satal^ ^ 

SCHOOL OF AERONAUTICS 


D. 

pt. "B" WEST TRENTON. N. 

J- 
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For Additional Advertising of 

Instrument Men Needed! 

Schools and 
Flying Instruction 

Consult the School Ad- 
vertising Index on Page 
192. 

BSE SSfSa *■ 

cn, ..... 
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\ ^rIrafttrainUJ 


cd employment through -this 
md for booklet today. (Av-12) 
if Bank of America terms. 

/SLETCHER 

~ "AIRCRAFT schools 


— RISING SUN — 

SCHOOL OF AERONAUTICS 




Announcing 


The Federal SK Series Runner Skis 

Low cost, light weight and complete 



Model SK-t STftT t. "SK 533.50 
Model SK-2 »" 

1925 FEDERAL AIRCRAFT WORKS i 


STfiSS^^ 



SAND BLAST GENERATORS 



RUEMELIN 


B*A*30 

B * A ★ 30 airplane wing cloth, 
famous for its uniformity, is lighter, 
stronger and more closely woven 
than other airfoil fabrics. Inquiries 
from dealers and manufacturers will 
receive prompt attention. 










Aviation is the modern instrument of history. If 
proved itself so in 1940 . . . and appears destined for 
an even more significant role in 1941. 

As an integral part of the aviation industry, the 
Kollsman organization is acutely conscious of these 
facts. It realizes that plant and personnel must be 
geared to the highest possible standards of produc- 
tion . . . that research and continuous quest for 
improvement must keep pace with growth. 

The Kollsman contribution to aviation in the year 
now ending was measured by the greatest output of 
precision instruments in the company’s history. Even 
more noteworthy achievements are anticipated in the 
year ahead. 


KOLLSMAN 


INSTRUMENT DIVISION of 5QURRE J] CDMPRNY 


ELMHURST, N.Y. 


WESTERN BRANCH: GRAND CENTRAL 


TERMINAL, 


:, CALIFORNIA 



Aircraft designers keenly appreciate the availability of a low- 
cost domestic supply of magnesium (Mg) metal. Practically 
all manufacturers of airplanes are now using it in the form of 
DOWMETAL* Magnesium Alloys, primarily to eliminate 
weight, for DOWMETAL weighs a full third less than any other 
metal in common use. 

In the twin engine Beechcraft Model 18S, for example, de- 
signers have saved about 15 pounds in weight by using 26 
DOWMETAL sand castings, some made by Dow and some by 
Eclipse Aviation, Bendix, New Jersey, and eleven DOWMETAL 
die castings made by the Harvill Aircraft Die Casting Cor- 
poration, Los Angeles. 

The makers of this airplane, Beech Aircraft Corporation, 
Wichita, Kansas, have been using DOWMETAL for several 
years. They employ it because DOWMETAL castings are 
characterized by lightness in sections having sufficient wall 
thickness to be adequately rigid. 


DOWMETAL lends itself readily to the usual methods of 
fabrication and assembly and is therefore available in sand, die 
and permanent mold castings, forgings, sheet, strip, plate, bars, 
tubes, structural and special extruded shapes. 

Special information pertaining to the use of DOWMETAL in 
aircraft construction is available on request. 


THE DOW CHEMICAL COMPANY. MIDLAND. MICH. 



LIGHTEST OF ALL STRUCTURAL METALS 







U. S. MARINE CORPS 


U. S. COAST GUARD 


U.S. ARMY 


ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 

BENDIX, NEW JERSEY, U.S. A. 


Significant is the fact, that for more than 20 years 
Eclipse Aviation has pioneered in the development 
and manufacture of accessory equipment for the 
United States Military Services. 

Whether the need has been for equipment appli- 
cations on the ground, at sea or in the air, Eclipse 
products have consistently proven their ability to 
fulfill the requirements of military service. 

We are justifiably proud of this record of depend- 
ability, service and progress — and honored too at the 
part Eclipse Accessory Equipment is playing in the 
establishment of National Defense Security. 


ENGINE STARTERS: Inertia, Direct Cranking Electric, Combus- 
tion, Hand Turning Gears, Combination Direct Cranking 
Electric and Inertia. 


STARTER ACCESSORIES: Battery Booster Coils, Solenoid Switches, 
Solenoid Engaging Devices, Control Switches, Magnetos, 
Energizers. 

GENERATING EQUIPMENT; Single Voltage Generators, A. C. 
Alternators, Autosyn Alternators and Dynamotors, Radio 
Dynamotors, Filter Boxes, Control Panels and Boxes, 
Cutouts, Relays, Current Regulators. 

VACUUM PUMP AND ICE - ELIMINATION EQUIPMENT: Air Valves, 
De-Icer Control Valves, De-Icer Distributing Valves, Suc- 
tion Regulating Valves, Suction Relief Valves, Check 
Valves, Pressure Relief Valves, Oil Separators, Engine 
Driven Air Pumps, Propeller Anti-Icer Pumps. 

HYDRAULIC EQUIPMENT: Engine Driven Hydraulic Pumps, Motor 
Driven Hydraulic Pumps, Hand Hydraulic Pumps, 
Hydraulic Remote Control Units. 

MISCELLANEOUS ACCESSORY EQUIPMENT: Direct Reading Fuel 
Flowmeters, Retracting Motors, Supercharger Regulators, 
Automatic Mixture Controls, Propeller Governor Controls, 
Engine Synchroscope, Ammunition Rounds Counters and 
Contactors, Mechanical Engaging Solenoids, Auxiliary 
Engines, Auxiliary Power Supply Systems, Accessory 
Gear Boxes. 


AIRCRAFT ACCESSORY 
EQUIPMENT UTILIZED BY 
U. S. MILITARY SERVICES 




